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I. Context and aims 
 
The role for aquatic resources in poor peoples’ livelihoods is complex and context specific. Aquatic 
resources management in the context of poverty is not constrained to technology or to forms of 
aquaculture but includes access to natural stocks of fish and other aquatic organisms and relates to 
policy, institutions and processes that support and make attractive livelihood strategies involving 
aquatic resources. This conference is about how poor people manage aquatic resources and what 
support is appropriate. 
 
The aim of this e-mail conference was to provide an opportunity to share experiences, and stimulate 
constructive debate through this website, then to analyse and summarise the proceedings. The three 
main themes of this conference are awareness raising of the importance of aquatic resources and 
fisheries in the livelihoods of poorer people, identifying aquatic resource-use systems, which have 
demonstrated potential to benefit poor peoples’ livelihoods and highlighting successful processes for 
learning about and communicating aquatic resource-use systems. 
 
Aquatic resources management includes the concentration and capture of wild fish, rural aquaculture 
and foraging for aquatic resources such as crabs, prawns, snails, insects, aquatic plants, etc. in paddies 
and other water bodies. Many of these activities remain invisible to researchers and rural developers 
because dispersed and small-scale production data, which is difficult to collect, does not appear in 
official statistics and produce is commonly consumed or traded very locally. 
 
Some people believe that generic technologies exist, which should be more widely shared. Some have 
experience of extension, learning or communications processes that are effective. In practice many 
current recommendations are outside of the scope of the rural poor. There is little role for resource-
users to define their priorities or raise awareness about their livelihoods and opportunities. There are 
few links between resource-users and policy makers or opportunities to influence the policy framework, 
or the research, which underlies extension messages, or refocus the message with a pro-poor agenda.    
 
 
Hopefully, this e-mail conference will form part of a participatory process, which will appraise the 
livelihoods of the poorer more vulnerable aquatic resource-users especially within the S E Asian region 
and the resource—use systems and extension and learning approaches appropriate to enhance their 
capabilities to manage aquatic 
 
 
 
 
 
 
 
 
 
 
Relatively novel approaches include the consideration of aquatic resources management in the 
context of livelihoods, working with poor resource-users within their own particular environmental, 
social and economic constraints. There is much to learn, not only regarding recommendations, based 
on knowledge generated, but also methodologies used. 
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II. Discussion Paper 
 
Aquatic resources management 
for sustainable livelihoods of poor people 
 
by Graham Haylor, Harvey Demaine, Nick Innes Taylor, Peter Edwards and Eric Meusch 
 
Background 
 
This e-mail conference has been organised by the DFID Aquatic Resources Management (ARM) 
Programme, S E Asia. It forms part of a wider process of consultation including links with other donors, 
with government and non-government partners and participatory livelihood assessments with 
vulnerable groups who benefit from aquatic resources. The objective is to provide a forum for 
professionals who have been involved in aquatic resources management in the context of poor peoples’ 
livelihoods, to share experiences, reflect on approaches and contribute to their development. 
Participants can submit poster presentations (2-pagers) and contribute to the discussions (via the 
conference website) organised around 5 key issues, set out in this discussion paper. After 4 weeks on-
line the contributed posters and discussions will be edited into a document assessing approaches to 
aquatic resources management, which benefit livelihoods of poor people. This will be downloadable 
from the website. 
 
 
In view of its commitment to poverty eradication, an implicit principle for DFID is that activities 
should be designed to maximise livelihood benefits for the poor. It is the aim of this resource document 
to introduce some of the issues and raise questions to promote debate for the e-mail conference. (See 
also the definitions and interpretations of some commonly used terms and poster presentations). 
Box 1: What does aquatic resources management for sustainable livelihoods of poor people mean? 
 
A livelihood comprises the capabilities, assets and activities required for a means to make a living. A 
livelihood is sustainable when it can cope with and recover from stresses and shocks and maintain or 
enhance its capabilities and assets both now and in the future, while not undermining the natural resource 
base. A livelihoods framework encourages a broad and systematic view of the factors that cause poverty 
— whether these are shocks and adverse trends, poorly functioning institutions and policies or a basic lack of 
assets — and to investigate the relations between them. 
 
Aquatic resources management refers to the management and conservation of the aquatic resource base in 
the context of aquaculture, the concentration and capture of wild fish, as well as foraging for other aquatic 
resources such as crabs, prawns, snails, insects, aquatic plants, etc. The term is used here to emphasize the 
broad and flexible approach to improved management that is most relevant to poor people. 
 
The importance of livelihoods thinking here is that it places aquatic resources management in the context of 
poverty i.e., it is not restricted to technology or to forms of aquaculture but includes access to natural 
stocks of fish and other aquatic organisms and relates to policy, institutions and processes that support 
and make attractive livelihood strategies involving aquatic resources. 
 
The focus is on what matters to peoples’ lives, understanding the differences between people and supporting 
them in identifying and addressing their priorities, their strategies and their ability to adapt. Such “micro 
level” activity should inform the development of policy and an effective enabling environment so that macro 
level structures and processes enable and support people to build upon their own strengths and respond 
flexibly to changes in their situation. See more information on the DFID livelihood approach 
livelihoods@dfid.gov.uk 
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Setting the scene - aquatic resources provide livelihood options for many men and women in rural 
areas of the developing world. The concentration and capture of wild fish is recognised as important to 
many rural livelihoods, especially those of poor people. Foraging for aquatic resources such as crabs, 
prawns, snails, insects, aquatic plants, etc. in paddies and other water bodies is increasingly highlighted 
as an important livelihood component. Aquaculture also plays an important role in low-income 
countries, which produce over 75% of world aquaculture production generating valuable foods, income 
and employment in support of the development of disadvantaged regions. 
 
The role of aquatic resources in rural livelihoods is characterised 
by diversity — of resources, environments (see Box 2), resource 
users and the ways in which they exploit resources and incorporate 
them into their livelihoods. Aquatic resources management tends 
to be one component of often complex and dynamic livelihood 
systems. Poorer rural households with landholdings tend to 
diversify their livelihoods as a survival strategy; they not only farm 
but work off-farm; and commonly fish and forage for aquatic and 
forest resources. Those with too little land to be self-sufficient in 
food depend increasingly on sharecropping, agricultural wage 
labour, fishing, non-timber forest products, non-agricultural labour 
in both urban and rural areas, and remittances from migrant family 
members. 
 
Much rural aquaculture production, fishing and foraging remains invisible to researchers and rural 
development specialists, because production data from such dispersed and small-scale activities are 
difficult to collect; and do not bappear in official statistics; and the produce is commonly consumed or 
traded only locally. General statistics contain little information about the role of aquatic resources in 
poor peoples’ livelihoods. The contribution of inland fisheries is certainly greater than that reported. 
According to FAO estimates, for the world as a whole, actual harvests of inland fisheries resources may 
be twice those reported. 
 
In Cambodia for example, according to http://www.FAO.org, the figures for the freshwater fish catch 
over the last 10 years were as follows: 
 
Table 1: Cambodian Fisheries Statistics (MT, all fishing) 
Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Freshwater 
fish 
64,654 65,755 56,015 71,481 81,372 77,431 75,280 72,600 81,200 72,440 84,434 
 
These seemingly suggest a fluctuating catch level between 65,000—85,000 MI, although a general 
increase over time. In fact, according to many observers, annual catches in Cambodia may actually 
range between 280,000—445,000 MT, making it perhaps the 4th largest inland fishery in the world with 
a monetary value at the landing stage of US$100-200 million, rising to as much as US$250-500 million 
in the market. It has been estimated that even family fisheries and foraging in rice fields in Cambodia 
amount to 160,000—250,000 MT annually or three times the nationally quoted figure for all fish 
production. If this is the case people, who, by virtue of their culture describe themselves as rice farmers, 
may even derive more benefit from non-rice rice-field products. 
In this context, some questions immediately arise: 
Question 1.1. What level/type of statistical information is useful? Should this also be at a more 
micro-level and disaggregated in relation to socio-economic status/gender? 
Question 1.2. Who should/could collect the necessary information on which to base informed 
decisions about the role of aquatic resources in poor peoples’ livelihoods? How? 
Issue 1: The role of aquatic  resources in the livelihoods of poor people 
Box 2: Aquatic resource 
diversity 
 
Temperate/Tropical 
Inland Coastal 
Riverine Estuaries 
Rivers Bays 
Floodplains Lagoons 
Irrigation Channels Coral Reefs 
Lacustrine Mangroves 
Lakes Mudflats 
Reservoirs Ponds 
Ponds 
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Question 1.3. How does/can such information affect policies related to agriculture (especially rice 
production, pesticide usage), water management (such as damming, irrigation, flood 
control), aquatic resources management, extension approaches? 
 
 
What more general evidence is available about the role of aquatic resources in the livelihoods of poorer 
groups? To many working in the field, the role of aquatic resources in poor peoples livelihoods is self-
evident. However, to policy makers who need hard evidence on which to formulate policy or base 
resource allocation decisions, such evidence is vital. It can play a role in supporting more pro-poor 
policy making, increasing the accountability of public decision making, assist with planning and 
legislation and improving the institutional context of decision-making. It has recently been suggested 
that much greater emphasis on advocacy (outside the sub-sector) is required to raise awareness of the 
role for aquatic resources management in rural development and to raise the stakes for institutional 
change. 
 
Hard evidence from relevant programmes (especially with wider than ‘single village’ context) should 
be assembled to properly illustrate the case for poverty alleviation. 
Question 2.1. What is the contribution of aquatic resources to rural livelihoods of the poor? 
 
What information, evidence, and understanding do conference participants have of the role of aquatic 
resources in peoples’ livelihoods? Here we ask you to contribute over the course of the conference your 
experiences from baseline and monitoring surveys, other studies and participatory appraisals and 
general situation analyses that demonstrate the role of fish, frogs, crabs, prawns, insects, plants, etc. to 
the livelihoods of poor people, from the geographical areas in which you work. 
 
Below are some examples from materials already to hand of groups of poor people that depend on 
aquatic resources to a large degree for their livelihoods: 
 
A. Fishing and foraging for aquatic resources 
 
The vital role of small-scale yet widespread systems such as rice field fish production and the collection 
of aquatic resources from paddies and nearby wetlands, in terms of family nutrition, food security and 
income generation is now emerging from work by AIT, DFID, MRC, UNICEF and many others. The 
role and importance of such resources will vary with the relative integrity of the environment, 
population density, rural/urban environments and the availability of other sources of aquatic resources 
and food. 
 
In many areas the wild fishery remains a key factor in rural livelihood. In S. E. Asia these include 
Kula Rong Hai in Roi-et and Srisaket provinces in N. E. Thailand and the floodplain of the Mun river 
further downstream the Mekong and Vain Co floodplains in Cambodia and the Plain of Reeds in 
southern Vietnam. 
 
However, some writers have argued that it is important not to overemphasise the importance of the wild 
fishery. For example, in N. E. Thailand (Demaine et al., 1999), in the central part of the Mekong delta 
(Sinh, 1995), in the upland areas of N Vietnam (Little, Tuan and Innes Taylor, 1997), Savannakhet 
province in Laos (Haylor and Lawrence, 1998) and in Prey Veng province in Cambodia (Nandeesha et 
al. 1998), wild fisheries have declined, often over several decades, as a result of increased pressure from 
population growth and silting up of wild fish habitats due to upland forest clearance, and the emergence 
of an epizootic ulcerative syndrome, which affects wild fish. The landless “poor” probably do more 
Issue 2: Evidence for the role of aquatic resources in poor peoples’
 
livelihoods 
 
 - 7 -   
 
 
small-scale commercial fishing than many other groups and the decline sometimes may be because fish 
are being exploited for cash where few other livelihood options exist. 
 
The importance of wild fish production to ‘rice farmers in the southern part of N. E. Thailand’ 
was evaluated by AIT Outreach (1998a) via a trap pond survey in Sisaket and Roi-et of farm families of 
around 5 persons (with little hired help), with around 4.5 ha of land mainly engaged with rain-fed rice 
farming, some vegetable and fruit production and with earnings from livestock averaging nearly 3/4
 
of 
average annual income. Most farmers fish their rice paddies and other nearby water bodies mainly by 
hook and rod or with cast nets, catching 100-200 kg per year of mainly snakehead (Channa striata), 
catfish (Clarias batrachus) and climbing perch (Anabas testudineus). In addition, most farm families 
had several trap ponds in low lying land in rice fields, often 3 m deep with most around l00m2. The 
catch from these sources represented about 11% of annual cash income from about 100 fishing 
occasions per year. All farmers ‘sold’ one or more trap ponds to catching teams for harvest. 
 
AIT Outreach interviewed “ fish catching teams which earn a favourable daily income in N. E. 
Thailand” travelling around the area buying the right to pump trap ponds dry during the time of the 
rice harvest (November-February). Most fishing teams were composed of male farmers who catch fish 
for 2 months. The team own or rent a vehicle (pick up or two-wheeled tractor), a pump and usually dip 
nets (representing maybe a total US$4000 in capital outlays). Teams estimate the value of the catch, the 
volume of water to pump and negotiate a price with the trap pond owner. Depending on size, ponds are 
usually pumped and the fish caught over a few hours. Costs include fuel for the vehicle and pump and 
the negotiated cost of the fish. Profit depends on the skill of the team in estimating the catch, 
negotiating skills and competition from other teams. Losses are sometimes incurred, but 35% profit is 
common, usually shared amongst the team at the end of the day. Estimated daily income by catching 
team members is favourable compared to the unskilled labour market, the work is often closer to home 
and includes food and cigarettes and some fish. Trap ponds are more productive when there are good 
early rains and more catching teams operate in such years. Trap ponds in N. E. Thailand are still 
important to rural livelihoods and household nutrition, though productivity is thought to be declining. 
500-700 people may be involved with the fishery in Srisaket. 
 
The role of aquatic resources in poor peoples livelihoods is not limited to freshwater environments, but 
should include brackish and coastal contexts. According to Don MacIntosh (pers corn.), in Thai Binh 
Province in the Red River delta Vietnamese coastal dwellers are the main beneficiaries from the 
boom in aquaculture associated with reforestation/afforestation of mangrove sea defences. 
These include fishermen/aquatic seed collectors, aquaculture producers/workers (pond operators and 
clam farmers) and seafood dealers. Some of the poorest people are those that go out daily to collect crab 
seed, clams and other species, which they sell to the pond operators or to dealers. Hand collecting of 
crab seed from the mangroves is a popular activity for many poor people. Collectors tend to be women 
and children earning some additional income for their household. People can earn about VND 30,000 
(USD 2.20) from one collecting trip, but this can increase to VND 100,000 to 200,000 in the peak 
season (July to September). There is a perception among the local people that there is up to ten times 
the number of crab seed now than was available in 1996, with the majority being found in the mangrove 
plantation. 
 
B. Aquaculture 
 
Examples of aquaculture carried out by poor people include small ponds near homesteads, rice paddies 
and ponds and depressions in paddies. In many rural areas of S.E. Asia the poorest households, even the 
so-called landless, have a homestead plot where house construction requires land excavation to create a 
platform for dwellings that is higher than the flood (Demaine, 1998; MRC, 1999). This excavation 
creates a depression, which can be easily deepened into a pond. Although in the first instance such 
ponds may have multiple-uses, where the catch of wild fish per unit of effort begins to decline, farmers 
often seek aquaculture as means to secure their main source of animal protein. Rice farmers, even in 
rain-fed paddies, stock and raise fish in rice fields and associated ponds. 
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In Vietnam fish culture is traditional among some ethnic groups (e.g. Tai and Muong) and appears 
to have spread to others (Little, Tuan and Innes Taylor, 1997). In Cao Bang, a northern province of 
Vietnam near the border with China, few wild fish exist and few are available in the market. However, 
according to Little and Tuan (1999) a local variety of common carp is a staple part of the diet and trade 
in the fish and their seed are a key component of local livelihoods. Rice farmers in Northern Vietnam 
culture local common carp in rice fields using indigenous techniques. Small adult fish kept in small 
ponds near households are transferred to fallow rice fields and encouraged to spawn on leafy substrates. 
They then grow into fry and fingerlings in the same rice fields into which rice is later transplanted and 
are cultured further, either concurrently or in rotation with rice, to produce table fish mainly for 
household consumption (see indigenous common carp culture poster). 
 
In Savannakhet province in Laos rain-fed rice farmers have increased fish production through 
aquaculture in pond/paddy systems by 200-300% resulting in income changes, which have been 
identified and measured for households. Access to the technology for the poorest (wealth ranking as 
classified by peers) with no access to savings has been achieved through substituting their labour for 
financial investments. The Livestock & Fisheries Department supported access to seed, which remains 
a key constraint that is currently being addressed (see nursing network poster). 
 
In rural areas of central Laos small-scale, pond-based aquaculture is often used at the subsistence level 
as a live well/larder. Farmer families keep fish in the pond to be used when the family has no time to 
capture wild fish, or as a source of cash to purchase alternative animal protein sources from the market. 
A good example of this is during rice planting. Having fish available when they are most needed makes 
it “worth” the time, money, and effort spent, regardless of the level of production or market value of the 
product. 
 
N E Thai household farming systems are dominated by rice farming in lowland areas, rice and cassava 
in mini-watershed areas and cassava and sugarcane in upland areas. According to Asian Institute of 
Technology/Aquaculture Outreach Programme in N. E. Thailand, in 1989 over 6% of households 
farmed fish , mainly in ponds owned by individual farm households (1-2 m deep and 0.1 ha; 
commonly holding water for as long as 11 months). Fish farming in the region tended to be conducted 
by those households with relatively larger numbers of permanently resident members (average 6.5 
people and 4.1 labour force) and a larger resource base. Most kept around 30 chickens, owned buffalo, 
though few cattle, and raised pigs. Average land holding was 8ha (more than twice the land holding of 
non-fish farmers). Aquaculture constituted only a minor part of household economy. 
 
In the Red River Delta in Northern Vietnam, 70% of households have ponds and stock them with 
fish (Little & Tuan, 1999). ‘Vuon-Ao-Chuong’ (garden-pond-livestock) or VAC farming systems have 
evolved with intensification, double cropping of rice and reduced rice-fish options (see poster on VAC 
systems). 
 
In Cambodia, according to the NGO’s SCALE (S E Asia Outreach Cambodia) and Padek (Partnership 
for Development in Kampuchea) (Nandeesha et al. 1998), Rice farmers in Kandal and Prey Veng 
provinces are raising fish in paddies and seasonal ponds. In Kandal families typical owning 1.5 ha 
of rice paddy (holding water for 162 days) produce 38 kg of fish annually using cow manure and rice 
bran. In Prey Veng families typically owning 2.25 ha are producing only just over lton/ha of paddy 
annually, but harvest 60-100 kg of fish in ponds of several hundred square meters that hold water for 7-
9 months, fertilised with pig manure and fed rice bran, duck weed and termites. Flooding is common 
but nearly two thirds of farmers interviewed were satisfied with their production. Women (3 8%) and 
children (17%) carry out 55% of the work related to aquaculture and men 45%. 
 
 
 
*{Please note that short discussion pieces contributed to the e-mail conference are limited to 200 words. To share “case-
studies’ of specific experiences related to aquatic resources management and rural livelihoods, it is proposed to develop 
electronic 2-page “poster session” type presentations that can be browsed by participants}. 
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Setting the scene — in the past aquaculture systems (rarely aquatic resources management systems) 
and the way in which they are promoted have often tended to favour wealthier farmers. The focus has 
been on technologies (often ones which aim to maximise production) commonly generated on research 
stations (where it is difficult to take account of the “end-users”’ objectives, vulnerability, assets, access 
to services/markets/etc. or the flexible and diverse livelihood strategies employed). A number of 
successful aquatic resource-use systems and low-input systems for rural aquaculture may be widely 
applicable to poor people, including wild fish refuges, improved trap pond designs, local fry nursing, 
fish rearing in different rice agro-ecosystems, small-scale pond management, etc. However, technology 
can only be appropriate for poor people in the context of their access to assets and favourable 
policies, institutions and processes that support and make attractive, livelihood strategies 
involving aquatic resources. 
 
One apparently successful example is fry nursing and the operation of a nursing network (see the poster 
presentation on this issue), which provide opportunities to address key constraints not only to 
aquaculture (i.e. the lack of available fish seed) but also constraints to more diverse livelihoods (e.g. the 
lack of management capacity amongst potential practitioners and the lack of institutional capacity to 
support development). This is a powerful example where aquaculture represents a useful entry point for 
rural development, and emphasises the importance of process rather than technology. 
 
The Asia-Pacific Fishery Commission Ad Hoc Working Group of “Experts” in Rural Aquaculture 
meeting in October 1999 concluded that generic technologies for rural aquaculture do exist (FAO, 
1999). These include both land-based and water-based systems. However, if we are to move from 
“generic technologies” to “attractive livelihood strategies involving aquatic resources”, it would be 
useful to consider experience of processes rather than technologies that have demonstrated benefit to 
poor people. 
 
Question 3.1.  
What is the experience/knowledge of conference participants about technologies/processes that 
benefit poor people?* 
 
Some suggestions of what the contents of these contributions may include: 
 
 
Issue 3: Technologies & processes, which enhance poor peoples’ 
Management of aquatic resources
 
 
Box 3: Suggested structure for Doster presentations 
Narrative summary 
A clear description of the activity written for a general audience, e.g. background, methodology, and 
conclusions. 
The basics of implementation - the process 
A bulleted, step-by-step description of activities involved with implementation. 
Key benefits 
A bulleted list of generic benefits with brief explanations. Examples might include: 
• Poverty focus (available to landless, very low investment, builds social capital) 
• Robust technology (low investment, low risk, quick return, easily copied, adopted or adapted, easy to train 
trainers) 
• Few barriers to entry... 
• Etc.... 
Evidence of impact on the poor 
Description of specific evidence of how the poor have benefited. 
Notes/comments 
Any notes or additional considerations that may need to be included, i.e. assumptions, unexpected spin-off 
benefits negative outcomes etc. These should be e-mailed to: rebeccac@fisheries.go.th for posting on the web 
site 
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Setting the scene — the traditional means of communication through extension services has tended to 
focus on information transfer from researchers to farmers. Perhaps another reason why aquatic 
resources management systems have been ignored and aquaculture systems have often tended to favour 
wealthier farmers has been a lack of investment in communication processes. Improving dialogue might 
help to identify issues relevant to poorer resource-users. Organisations involved with traditional 
aquaculture extension include NGOs, which work in relatively restricted areas, as well as government 
departments, which have a wider geographic coverage, often down to district level. In many places 
however there is little or no effective aquaculture extension support. The Mekong River 
Commission Rural Extension for Aquaculture Development Project in the Mekong Delta, for example 
has highlighted a number of constraints to the existing extension system: these included insufficient 
training, blanket messages, top-down transfer of technology and low operational budget (e.g. 24,445 
households/extensionist; US$0.06 /household/year) (Zsigmond Jeney, pers. comm.). 
 
In general, the ratio of extension staff to farmers, and to geographical area, is often very low. Many 
posts remain unfilled, wages and staff morale tend to be low. Officers at all levels commonly report that 
their work concentrates on farmers that are ‘economically capable’ (of operating the aquaculture, rarely 
aquatic resource management, system advocated by scientists/researchers). 
 
The traditional system for learning is formal research (often conducted on research stations). However, 
research into technologies carried out in isolation from their proposed end-users with only limited 
resources allocated to simply transferring these technologies, provides very limited scope to enhance 
the capacity of poor people to manage their aquatic resources within the context of their livelihoods. 
The links between research and development in the context of extension is vital. There is a 
voluminous literature in agricultural development, and increasingly in relation to aquaculture, of how to 
bridge the gap between research agencies and the conventional extension service. Perhaps national 
resources should be targeted more at the research-extension-farmer continuum rather than building 
centralised research stations, so that the translation of research results is not a passive process, with 
research products stored ‘on the shelf for subsequent selection by target institutions. 
 
Access to extension messages involves consideration of different types of extension media for the 
different stakeholders. E.g. dances, songs, drama and different types of media (video and 
audiocassettes, posters and leaflets), access to TV and radio receivers, literacy levels and language. 
 
In many places there has perhaps been little institutional pressure (e.g. incentive structures), to work 
on behalf of, or with poor farmers but there may be scope for increasing international and regional 
pressure as regional organisations move towards a more pro-poor agenda. The Asian Institute of 
Technology’s Aqua Outreach program has had such a focus for over 10 years, while the Governing 
Council of the Network of Aquaculture Centres in Asia (NACA) is now embarking on a regional 
approach involving mutual learning amongst its 14 members in S. & S. E. and E. Asia. 
 
The consideration of communication and learning processes is much wider than traditional extension, 
with many facets related to the roles of: 
• end-users, extensionists and researchers and dialogue amongst these groups 
• processes used to generate and evaluate recommendations, resources allocated to these 
processes, perceptions about knowledge, and wide-ranging stakeholder interests. 
 
 
 
Issue 4: Learning and communication processes, which enhance the capability of poor 
people to manage their resources 
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See also box 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is now more than 10 years on from when these suggestions were originally made to change the way 
things are done in agriculture in general. What can be said about best practice in aquaculture and 
aquatic resources in particular? 
 
Question 4.1. What is the experience/knowledge of conference participants about learning and 
communication processes which enhance the capability of poor people to manage their 
resources? 
 
 
Setting the scene — the framework within which people operate is arguably the most important aspect 
that determines which livelihood strategies are most attractive to them. Institutions, organisations, 
polices and legislation operate at all levels, from the household to the international arena, and in all 
spheres, from the most private to the most public. They effectively determine: 
• access (to skills, knowledge, good health; to networks, formal groups or informal relationships of 
trust; to aquatic and other natural resources; to transport, shelter, communications; financial 
resources; to livelihood strategies and to decision-making bodies and sources of influence); 
• the terms of exchange between different types of resources; and 
• returns (economic and otherwise) to any given livelihood strategy. 
 
In addition, they have a direct impact upon whether people are able to achieve a feeling of inclusion and 
well-being. Because culture is included in this area, they also account for other ‘unexplained’ 
differences in the ‘way things are done’ in different societies. 
One of the main problems faced by the poor is that the processes (policies, legislation, institutions, 
culture and power relations) that frame their livelihoods systematically restrict them and their 
Issue 5: Institutions, organizations, policies, and legislation that shape aquatic resources 
management  for  poor people. 
 
Box 4: How participatory? 
The publications Farmer First (Chambers, 1989) and Beyond Farmer First (Scoones & Thompson, 1994) distinguished 
the “participatory approach” from the conventional paradigm of “transfer of technology”, the broad aim of participation 
being to increase the involvement of socially and economically marginalized people in decision making over their own 
lives. A key message was that the apparent failure of development to improve the lives of poor people is related to the 
absence of involvement of those “undergoing” development. It presented evidence that new research methods and 
approaches could serve as powerful tools for meeting farmers’ needs and could serve especially well, those who manage 
complex, diverse and risk-prone agriculture. The main messages were that we should: 
Hear and act upon the knowledge and needs of diverse groups varying in gender, age, socio-economic status and 
capability. 
Find ways in which the poor, vulnerable, female, excluded can be strengthened in their endeavours to enhance their 
own knowledge (and influence the research agendas of formal support services). 
Evolve from the process, which emerged to transfer technology to farmers, to one based on participation with 
behavioural changes from all the key social actors, the development and application of new methods, and types of 
interaction (reflecting changed power relations). e.g. farmers (from recipients) to observers, analysts, experimenters, 
monitors and evaluators, extension workers (from conveyers) to convenors, facilitators, catalysts and consultants, 
formal researchers (from definer of problem and solution) to recipient, facilitator, consultant and co-researcher 
Where appropriate, change institutions from hindrance to facilitation of participation (e.g. reversals from top-down 
hierarchies with supply-driven orders, targets and supervision, to bottom-up articulation of needs with demand drawn 
search and supply with lateral sharing, involving networks alliances lateral links, interactive learning environments and 
organisational strategies, which permit scaling up, and spread. 
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opportunities for advancement. This may be a deliberate outcome driven by prevailing governance 
arrangements, which fail to recognize the legitimate interests of the poor, or the result of evolutionary 
processes in which the poor have played little part. This is a characteristic of social exclusion and is one 
of the reasons that it is so important that governments adopt pro-poor polices. 
 
Apart from the organizations concerned with research and extension, institutions, organisations, polices 
and legislation that shape aquatic resources management for poor people include: improving efficacy of 
organizations that make and enforce legislation, existence of credit organizations, of local aquatic 
resource management organizations (of government, commercial enterprises, civil society, NGOs), 
national water use policies, policies on decentralization of resource management (relationships between 
various policies and the sustainability of resource use are complex and sometimes quite significant), the 
rule of law in general, local conventions on use, ownership, inheritance and power relations (including 
within households). 
 
Question 5.1. What are participants’ experiences of: 
• Building structures that represent the poor (e.g. to help people to draw down services, 
increase local information flows, exert influence) 
• Promoting reform within structures that make policy and provide services to the poor (e.g. 
extending scope or facilitating change) 
• Providing support to the establishment or expansion of scope of private sector 
organizations (e.g. supporting the establishment of markets, through start up finance or 
information, training) 
• Supporting joint-forums for decision-making and action (e.g. problem oriented or more 
sustainable systems to manage common property) 
• Supporting participatory processes of policy formulation 
• Creating/strengthening links between the poor and policy makers 
• Assisting in the planning, drafting and implementation of legislation 
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III. Discussion of Issues 
 
Issue 1: The role of aquatic  resources in the livelihoods of poor people 
Question 1.1. What level/type of statistical information is useful? Should this also be at a more 
   micro-level and disagregated in relation to socio-economic status/gender? 
 
# 36) 6/19/00 From Matthias Halwart 
 
A general point. The questions seem to relate to what information is required by scientists or policy 
makers. Equally important is the issue of what kind of information should be made available to poor 
people themselves, and in what form. What level or type of statistical information is useful? 
 
Obviously this depends on what questions you are asking, who is asking them, and why. If you ask an 
economist he/she will come out with a whole set of economic indicators. If you ask a biologist he/she 
will come up with a different (and horribly detailed set).... etc etc. If you put them all together, you will 
have a totally unrealistic set of required information. You must therefore approach the problem at two 
levels. You need some very rough and simple macro level indicators, some of which are already 
collected (e.g. basic health and education statistics; data in support of GDP estimates; simple water 
quality indicators for major water bodies/coastal waters etc). Then you need more detailed information 
relating to important local issues and concerns. The nature of this information will depend on local 
conditions and the use to which such information is to be put. Ideally statistical information 
requirements would be developed as part of local development planning/resource management 
initiatives, and would be based on criteria used to measure progress against planning objectives (which 
might be social, economic or environmental). 
 
Who should/could collect the necessary information on which to base informed decisions about the role 
of aquatic resource in poor people livelihoods? How? Again I really think that this cannot be answered 
in general terms. You need a balance between local knowledge and scientific/technical expertise, both 
in relation to collecting and analysing information. How you bring these perspectives/approaches 
together depends on local circumstances, and probably should be addressed within the context of local 
poverty alleviation/natural resource planning exercises. How does/can such information affect policies 
related to agriculture (especially rice production, pesticide usage), water management (such as 
damming, irrigation, flood control), aquatic resources management, extension approaches? 
 
At the moment statistical information is poorly used - in developed as well as developing countries. It is 
only likely to affect policies if it is clearly related to them. Again local development initiatives should 
specifically address information issues to ensure that what is collected is both relevant and used. 
National statistical data also needs to be made more readily available to local policy makers and 
planners - in an accessible form. 
 
# 42) 6/20/00 From Nicolaas van Zalinge 
 
Cambodian experience 
 
1. Government-produced statistics are generated for internal reporting on progress and for 
planning. The system requires that the data e.g. for May 2000 be submitted by the 15th of May 
2000. The apparent increase in catches (65,000 a
 
84,000 t) is probably caused by the project 
induced awareness in the DoF that catches are likely to be much higher. 
 
2. A more realistic catch level (280,000 — 445,000 t) may be represented by the estimates 
produced by the MRC/DoF/DANIDA Project for Management of the Freshwater Capture 
Fisheries of Cambodia, which started in 1994 and is still ongoing. 
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Thanks to this improvement in the fishery statistics, Cambodia’s freshwater capture fisheries 
would rank fourth among the world’s top producers, although it is likely that collection of 
government fishery statistics is also weak in many other countries. This is a major problem, I 
think, as weak statistics are interpreted by most as reflecting a weak, and thus unimportant, 
sector. Improved catch estimates was one of the objectives of the Phase I of this project. It was 
considered that use of unrealistic government statistics is harming the fishery sector, as it leads 
to: 
 
• failure to recognize the contribution of fisheries to food security, esp. for the rural poor,  
failure to recognize it as a provider of employment/income to millions, 
• failure to recognize its contribution as foreign exchange earner (exports). 
 
As a consequence, decision making by government, banks, donors, etc. might be flawed and the 
importance of fisheries would be overlooked in national or regional planning of water resources 
management. An example is permitting/stimulating agriculture (= rice) expansion in prime fish 
producing floodplain habitats to alleviate (perceived) food shortages. In line with its objectives 
the project set up a catch assessment system and carried out a household survey. 
 
3. In the catch assessment system catches were estimated on the basis of CPUE by gear type and 
frame survey data. Initially, the so-called large-scale fisheries (fishing lots and Dais) and 
middle-scale fisheries (licensed mobile gears and traps) were targeted. The plan was to expand 
later to include also the family fisheries. It was hoped that this would form the basis for an 
improved fishery statistics gathering system in Cambodia. However, this catch assessment 
system was not expanded to cover the family fisheries and was actually stopped recently. The 
main reasons for this decision were: 
• failure to collect realistic data on the lot fisheries. Neither lot operators nor officials were 
sufficiently prepared to cooperate in their collection. (Collection of data on the Dai fishery 
was successful, though).  
• failure to collect realistic data on the middle-scale fishery due to lack of interest and 
consequently lack of will among officials. 
• consideration that the cost of running a catch assessment system is and will for a long time 
be beyond the means of the DoF. 
 
4.  The household survey was limited in area coverage, but estimated successfully fish 
consumption (67kg/capita/year), as well as fish catches made by the middle-scale and family 
fisheries. In fact, the present estimate of some 300,000—400,000 tons annually produced in 
Cambodia is for a large part based on the results of this survey. Recent small test surveys 
carried out in a few communes over a period of several months produced average fish 
consumption rates that were very close to the ones found in the household survey. In the latter 
survey randomly chosen households were interviewed only once. 
 
When the survey was set up (1994/5),
 
it was kept limited to districts and communes, which 
were close to water bodies in only 8 of Cambodia’s 17 inland water provinces. Fisher 
communities in the major fishery provinces with a total population of 2.4 million people were 
targeted in this way. Consequently, the data cannot be extrapolated to the rest of the country. 
During the survey more than 5000 interviews were conducted over a relatively short period of 
time (4 months) with a team of 4 - 7 data collectors per province. 
 
5. 
 
In the present phase of the project a country-wide fish consumption survey is planned 
(in cooperation with the MRC Assessment of Mekong Fisheries project). Its geographical scope 
will be larger than the 1994/5 household survey, but its focus will be narrowed down to the 
estimation of fish consumption, the contribution of the various types of fisheries (including 
those in rice fields and aquaculture) by gear and species, and the employment created in 
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fisheries. In addition, it will be attempted to estimate exports. Of course, fish consumption and 
exports together provide an estimate of what must have been caught. Marine fish consumption 
is mostly restricted to the maritime provinces and is very limited farther inland. The survey will 
be carried out in 2000/01, thus some 5 — 6 years after the (limited) previous one. It is expected 
that a survey like this can be carried out relatively swift and cheap and yet provide sufficient 
information on the strength of the sector (its contribution to GDP for instance) relative to some 
5 — 6 years ago. The follow trends in specific fish populations more closely, certain fisheries 
might be singled out for more regular monitoring. For instance, the Dai fishery targets 
exclusively migratory species. Long-term annual sampling will reveal trends in these stocks. 
 
6. Fish yield by habitat type. Another rough way of gauging the overall catch level in the country 
would be to estimate fish yield per unit of habitat type (flood forest, secondary flood forest, 
grasslands, marshes, rice fields, etc.) and to use land cover information to determine the extent 
of these habitats. AIT came up with an estimate of 62 kg/ha of rice field in Svay Rieng 
province. More such estimates are needed for other rice growing systems in the country. The 
project (in cooperation with ADB Critical Wetlands) has started a pioneering study in prime 
flood forest habitat in Pursat province in the Tonle Sap floodplain. In addition, lifecycle studies 
are made of the most important species utilizing this habitat. Suggestion It would be interesting 
to hear about experiences in other countries on how to show the importance of the inland water 
capture fishery sector and if this is deemed to be important. Of course, with the view to protect 
it and with it the livelihood of so many. 
 
# 43) 6/21/00 From Herbert Fernando 
The question of accurate and relevant statistics of fish harvests in rural areas especially has been 
discussed in a number of papers including my own. There is general agreement that the statistics we 
have access to are flawed. Real fish harvests are really much higher than the published data would 
indicate. Perhaps the best way to obtain more reliable statistics is to use a small number of sites to 
collect data using independent observers. Governments and fisheries departments usually get 
information they wish to hear. If and when fish farming and harvesting are more integrated we can 
expect to have better statistics 
 
Response from Upali S. Amarangsihe on 6/22/00 
 
I agree with Professor CH Fernando to an extent. It is true that the official fisheries statistics are 
inaccurate. According to my experience, the fish production estimates are over-estimates especially in 
Sri Lanka because official statistics are derived based on the number of registered boats (not the number 
of boats actually operating). As all state-sponsored development plans are based on official fisheries 
statistics, rural communities are not fully benefitted by the development strategies implemented in rural 
areas. 
 
# 44) 6/22/00 From Sunil Liyanage 
 
In many eases data/information are inadequate for proper decision making. In practical situation, 
collection of data not go to lowest point (micro level) due to constraints in time, money, man power etc. 
However micro level data is very important to identify the correct status of the issue. Many 
development programmes in Sri Lanka has failed over the past due to bad planning which was due to 
lack of data. Employing few consultants to develop a plan within double quick time give inadequate 
data and incomplete picture. I feel at least for specific issues, it is necesary to collect data on micro-
level to go to bottom of the issue. Then only the correct alternative could be found for that issue. 
 
 
# 47) 6/22/00 From Upali S. Amarasinghe 
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Regarding the role of fish production in inland waters (capture fisheries), the type of information 
needed is daily fluctuations in catch per fisher. As most fishers do not have a habit of saving money 
(especially in the dry zone of Sri Lanka), daily fluctuations of fish catch per fisher greatly contribute to 
poor living standards of fishers (especially full time fisher whose sole income is derived from the 
fishery). Also it is a fact that in most rural parts of Asia, demand for various commodities varies 
seasonally depending on the seasonal variation of buying power of people especially in agricultural 
communities. In Sri Lanka fish can be easily sold during agricultural farming seasons. Statistical 
information with regard to seasonal variations in demand is therefore useful. 
 
 
# 53) 6/23/00 From Mark Aeron-Thomas 
 
Information is needed on outcomes. Thus fisheries data should cover both catch/production, paid 
employment and the net income generated. For almost any purpose, disaggregated data is essential to 
evaluate the likely outcomes of different initiatives for different stakeholder groups. This information is 
needed either to inform the policy process or to evaluate the likely responses of these groups to 
management decisions (or both). Theoretically, aggregate data on the economic value of the resource 
would be sufficient if poverty were not an issue; and the existence rather than the management of the 
resource was at stake or there was complete, top-down control over resource use. Information is also 
needed on resource status, as an indicator of sustainability. 
 
# 64) 6/26/00 From Narayan Kutty 
 
We need information on production systems — structures as ponds/tanks, wells and all small water 
bodies where there is production of fish and other resources — through culture or capture — this 
assumes that production from larger water bodies, such as reservoirs/lakes would be covered by regular 
organisations (DoF) — if these bodies are not covered this statistical information should be obtained 
from these as well, since marketing and distribution systems in which also (besides the 
regular/organised markets) many poor are engaged as small vendors in the unorganised, but highly 
distributed rural markets (see above) and also those who vend fish, usually on bicycles, from house to 
house sale. These ‘bicycle’ vendors will often liaise with the big fish merchants/ financiers also (and 
hence there is also monetary exploitation of the poor) — so the total production, distribution and sale 
should be surveyed to get a correct picture — as is done in the project undertaken by IRTC (see above), 
Selected villages/rural and urban areas will have to be covered to obtain quantitative and qualitative 
information over two years — using a statistical frame for time and place. Micro-level information, 
including socio-economic status, gender and age, which can be disaggregated, needs to be gathered. 
 
# 62) 6/26/00 From Narayan Kutty 
 
There should be full cooperation and assistance from the State Govt depts such as 
fisheries/agriculture/forestry/public health, and also willingness and participation of the local people, 
not only in planning and execution of the information gathering through surveys. The policy decisions 
can be effected only through the Local Governments — in Kerala this is a three tier system — the 
elected “panchayats” at the village level, ‘block’level and the “district” level; these bodies have been 
given considerable autonomy and can effectively execute the projects needed as per outlined policies. 
The information needed for change in policies has to be widely publicised and the organisers with the 
cooperation of the people and institutions concerned should approach the policy makers at the highest 
to the lowest. Healthy practices if technically approved by the concerned Govt. agencies can be brought 
to the notice of the legislators/policy makers/changers — as also the Ministries as well as the State and 
District level Planning bodies directly. 
 
# 69) 6/27/00 From DIDI BATICADOS 
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I agree that a more micro-level and disaggregated info is needed to know the role of aquatic resources 
in the livelihood of poor people. Such info could guide policy makers in setting policies that will not 
disfranchise resource users from their livelihood in the name of development. However, collecting the 
needed data is quite difficult. In the Philippines, for example, not all municipalities have fisheries 
technicians that could be tapped to get these data. In addition, fisheries may not be the priority agenda 
of the municipality. In such situation, a staff who has the expertise may be doing something else. On the 
other hand, monitoring of harvest at the barangay (village) level may be feasible if institutionalize 
through an executive fiat. Village leaders may be obliged to monitor these activities with minimal 
government expense. 
 
 
 
 
Question 1.2. Who should/could collect the necessary information on which to base informed 
decisions about the role of aquatic resources in poor peoples’ livelihoods? How? 
 
# 40) 6/19/00 From Matthias Halwart 
 
I think that this cannot be answered in general terms. You need a balance between local knowledge and 
scientific/technical expertise, both in relation to collecting and analysing information. How you bring 
these perspectives/approaches together depends on local circumstances, and probably should be 
addressed within the context of local poverty alleviation/natural resource planning exercises. 
 
Response from Upali S. Amarasinghe on 6/22/00 
 
Yes, as Dr. Mathias Halward stated, procedures of collection of data might be subject specific, and area 
specific. In some communities where members are organized possibly due to cultural similarities (seine 
religion, same caste etc.), participatory approaches are useful. Such approaches are the best for 
information gathering if there is a proper environment for the purpose. When middlemen play a 
significant role in resource exploitation, middleman’s participation is extremely necessary at least on a 
temporary basis (i.e., until the situation improves to a level that PRA/RRA methodologies can be 
effectively applied). All in all information collection procedure which involves data collectors 
appointed by the govenment is ineffective in most situations. 
 
# 45) 6/22/00 From Sunil Liyanage 
 
Nowdays PRA/RRA widely use for collect information in micro level but actual time spend on those 
practices is small. It is difficult to get correct data within short time. It is more difficult for outsider. In 
such situation multideciplinary approach should be adopted for data collection. Researcher, villager, 
fishermen, women groups, local leaders and even children provide important information. So data 
collection should be a team work and each member of team should know what information he has to 
collect for the team. 
 
Response from Upali S. Amarasinghe on 6/22/00 
 
Please see my response to #40. 
 
# 56) 6/23/00 From choo chee kuang 
 
A society should be well-established within the fishing community. With advice and some support from 
Fisheries Department or relevant institution, the society can communicate information effectively 
including the role of aquatic resources in poor peoples’ livelihoods. 
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# 57) 6/23/00 From David Coates 
 
First you must establish the objective of obtaining the information! 
 
# 58) 6/23/00 From David Coates 
 
(2) depends on outcome of (l)(info. required) but in general should be collected in a co-management 
fashion (govt. personnel and resources users). Primarily resource users for collecting data with Govt. 
scientific support. 
 
 
# 60) 6/24/00 From Mark Aeron-Thomas Reply 
 
There are a range of options on data collection, from participatory monitoring designed to inform local 
management decisions, through monitoring of different sorts for internal project/departmental purposes, 
to more formal methods to provide statistically based estimates of outcomes that can be used to in inter-
departmental negotiations where the fate of aquatic resources may be at stake. 
 
Formal methods  
 
my own opinion is that, for floodplain fisheries at least, getting truly watertight data is very difficult. 
Sampling schemes can be devised, data can be collected and error bars determined; but, in the highly 
seasonally and spatially variable floodplain environment, extrapolation will often be based on 
assumptions (whether explicit or implicit) which just do not apply. 
 
This, I believe, holds for estimating fish catch but holds even more strongly when the concern is the 
level of economic surplus generated and its distribution between different stakeholder groups. If data on 
these issues is needed and quantitative accuracy is a priority, then a series carefully selected, smaller 
scale case studies may provide more valuable information than a broad brush approach. The reason for 
this is that local fishery features, such as hydrology, gear use and - most importantly - access 
arrangements for individual waterbodies may have to be factored into the sampling design. Without 
this, estimates of catch will be made difficult by the high variances in catch rates that can result when 
data from leased areas, where fish tend to be concentrated and fishing is controlled, is merged with that 
from open-access areas. 
 
Estimates of income and income distribution are harder still as the identity of fishers and the groups that 
they represent must be tracked. 
 
Informal methods  
 
To get the highly textured information that is needed to evaluate the significance of different aquatic 
resources to the livelihoods of different groups, informal methods have the advantages of speed and 
flexibility; they can also lead to a much deeper understanding of the interplay which takes place at the 
intersection of these complex social and environmental systems. 
 
Formal data collection often culminates in analysis that takes place at a distance, where no interaction 
can occur between the analyst and the respondent that supplied the data. As a result, insights are 
tentative/speculative, with more questions than answers being generated. Where informal methods are 
the focus, analysis can take place in real time, the respondents can participate in the analysis (bringing 
to bear their full knowledge of the system) and insights can be validated by ‘peers’ that live the reality 
that is being investigated, rather than approved by distant experts on investigation methodology. These 
approaches are clearly very valuable when those using the results share a faith in the value of the 
resource and simply want to improve social and economic outcomes from the way in which it is 
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managed. They do not, unfortunately, provide data that will convince those interests anxious to see the 
aquatic ecosystem used in other, non-compatible ways. 
 
 
# 63) 6/26/00 From Narayan Kutty 
 
The Govt. depts. by themselves are too overloaded or would not satisfy as personnel, for collection of 
the necessary information, but their cooperation and assistance as needed have to be ensured. The 
surveys indicated in 1.1 can be executed by any local institutions involved in rural development (like 
IRTC, as I have pointed out above) or competent NGOs — the planners should involve the concerned 
staff in the Local Governments — who could also organise other interested village groups and also the 
assistance and cooperation of local college/high school staff and students. In Kerala, biodiversity 
surveys for data bases have been done this way. In organising the work on information gathering as 
well as further work stemming from the survey it would be helpful first to have a planning meeting of 
the organising group/institution with the concerned technical staff of the State Government departments 
and Local Governments, local experts (in Kerala many join for voluntary work —as members of VTC 
(Voluntary Technical Corps — these are subject matter specialists — often retired or working outside 
the Government, who volunteer — see my earlier posting in the web) assisting the 
District/Block/Village level planning body/ Local Governments, local College/School staff and 
representatives of the villagers. 
 
 
Question 1.3. How does/can such information affect policies related to agriculture (especiall5 rice 
production, pesticide usage), water management (such as damming, irrigation, flood control), 
aquatic resources management, extension approaches? 
 
# 41) 6/19/00 From Matthias Halwart Reply 
 
At the moment statistical information is poorly used - in developed as well as developing countries. It is 
only likely to affect policies if it is clearly related to them. Again local development initiatives should 
specifically address information issues to ensure that what is collected is both relevant and used. 
National statistical data also needs to be made more readily available to local policy makers and 
planners - in an accessible form. 
 
# 46) 6/22/00 From Sunil Liyanage Reply 
 
Villagers know the micro environment far better than an outsider because of their traditional knowledge 
and experience. They know the rainy period, floods, how often they get drought / floods etc. In many 
cases timing is important factor. A researcher or a manager cannot time activities without the behavior 
pattern of the nature which more familiar to locals. So in many eases micro level information and 
experience ensure the proper decision making and implementation. 
 
# 48) 6/22/00 From Upali S. Amarasinghe Reply 
 
There should be an effective dialogue between the resource users and managers/decision makers. There 
should be an effective procedure to utilize indigenous knowledge in the rural communities in order to 
draw up rural development plans. Co-management approaches at least up to the level that the resource-
users and the centralized management body (i.e., government) have equal responsibilities for decision 
making on resource management should be applied. The ‘top-down control’ approaches that are 
currently applied in most situations for natural resource management in rural areas, are found to be not 
effective at least in the ease of Sri Lanka. It was highlighted at a workshop in Bangkok in February that 
this is a common situation in whole Asia. 
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# 55) 6/23/00 From Mark Aeron-Thomas Reply 
 
The information itself, however complete and well documented, will have no effect unless “policy 
makers” to whom it is presented are receptive to it. In part, this will be determined by where decisions 
with clear inter-sectoral/departmental dimensions are made. Information on an adverse livelihood 
impact of a new dam on the poor may have little influence on an organisation that is concerned only 
with increasing the output of electricity. An interdepartmental committee might be more responsive, 
given the right mandate. However, competing sectors will find it easier to ignore or override the claims 
of aquatic resource users if these are not well documented. 
 
# 59) 6/23/00 From David Coates Reply 
 
First - by incorporation into official statistics used for planning purposes. Second - better information 
dissemination with more focused (LFA) approach to target groups. Third -information to resource users 
to empower them better in negotiations. Finally - encourage management/policy decisions to be based 
upon factual information and rational analysis. 
 
# 65) 6/26/00 From Narayan Kutty Reply 
 
There should be full cooperation and assistance from the State Govt depts such as 
fisheries/agriculture/forestry/public health, and also willingness and participation of the local people, 
not only in planning and execution of the information gathering through surveys. The policy decisions 
can be effected only through the Local Governments — in Kerala this is a three tier system — the 
elected “panchayats” at the village level, ‘block’level and the “district” level ; these bodies have been 
given considerable autonomy and can effectively execute the projects needed as per outlined policies. 
The information needed for change in policies has to be widely publicised and the organisers with the 
cooperation of the people and institutions concerned should approach the policy makers at the highest 
to the lowest. Healthy practices if technically approved by the concerned Govt. agencies can be brought 
to the notice of the legislators/policy makers/changers — as also the Ministries as well as the State and 
District level Planning bodies directly. 
 
# 70) 6/28/00 From Rafael III Guerrero Reply 
 
Aquatic resources play a significant role in the livelihoods of poor > people in the Philippines 
particularly for those living close to inland> waters (e.g. lakes, rivers, reservoirs, swamps) and coastal 
waters > (nearshore marine areas). > > The poor directly depends on such aquatic resources for food 
and shelter> subsistence in the form of aquatic products such as fish, crustaceans, > mollusks, plants 
and frogs (for food) and nipa (Nypa sp.) for housing> material. >> The poor are also employed or 
involved in fisheries and aquaculture> industries such as fishing, fish processing, boat-building, 
oyster/mussel > farming, seaweeds farming and small-scale fishfarms.> 
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Exploitation of unexploited fishery resources in reservoirs of Sri Lanka:  
an approach to increase protein supply for rural communities 
 
A poster submitted by 
U.S. Amarasinghe’, P.A.D. Ajith Kumara2, M.H.S. Ariyaratne2 5.5. De Silva3 
‘Deportment of Zoology, University of Kelaniya, Kelaniya 11600, Sri Lanka, 2National Aquatic Resources 
(Research and Development) Agency, Crow Island. Cotombo 15, Sri Lanka, and 3School of Ecology and 
Environment, Deakin University, P0 Box 423, Warrnambool, Victoria 4280, Australia 
 
 
In most reservoirs in Asia-Pacific, the fisheries are essentially dependent on a few species. In Sri Lanka 
for example, over 90% of the landings in the artisanal fisheries in reservoirs is formed by two exotic 
species of family Cichlidae Oreochromis mossambicus (Peters) and 0. niloticus (L.). However in Sri 
Lankan reservoirs, over 38 species of indigenous fish are found and over 50% of these species are 
cyprinids. Fernando (1967) reported that in beach seines with small mesh (1.3 cm) cod-ends, a number 
of small indigenous species were caught in some reservoirs in Sri Lanka. He further mentioned that use 
of the small meshed (1.3 cm) beach seine on an extensive scale would be worthwhile in order to analyse 
its possible influence on fish stocks and with a view to utilizing course fish. 
 
However due to poor consumer acceptability, small cyprinids which are abundant in reservoirs of Sri 
Lanka are not commercially exploited. Also minimum permissible mesh size in the gillnet fishery was 
7.6 cm until 1994. Presently it is 8.4 cm stretched mesh size. These mesh size restrictions and the 
difficulty of using any type of fishing gear other than gillnets in Sri Lankan reservoirs due to the 
presence of impediments to fishing such as submerged decaying tree stumps were also responsible for 
not catching these small cyprinids. 
 
Three independent studies in reservoirs of Sri Lanka (Amarasinghe 1985, 1990; De Silva & Sirisena 
1987, 1989; Sirisena & De Silva 1988; Pet & Piet 1993) indicated that these small cyprinids could be 
exploited using small mesh (15-52 mm stretched mesh size) gillnets without getting juvenile cichlids 
caught because 0. mossambicus and 0. niloticus show depth preference with the size of fish. Juveniles 
of these two cichlids are found only in shallow (<1.5 m), littoral areas of reservoirs. As such gillnet 
selection curves of larger cichlids occurring in the deeper, limnetic areas do not overlap those of small 
cyprinids. As a result, small cyprinids can be differentially exploited in deeper, limnetic areas of 
reservoirs using small mesh (18 to 52mm) gillnets (Amarasinghe 1985; De Silva & Sirisena 1987). 
 
However cyprinids are known to be riverine species, and are said to be unable to sustain productive 
fisheries as opposed to lacustrine or lacustrine adapted fish species such as cichlids (Fernando & Holcik 
1991). Although fishery potential of small cyprinids has been estimated in Sri Lankan reservoirs by 
comparing the catch per unit effort (CPUE) values of cichlids and small cyprinids in the experimental 
gillnets (De Silva & Sirisena 1989; Amarasinghe 1990), no evidence is yet reported whether this 
resource can sustain a productive fishery. 
 
The most abundant small cyprinid species which are presently unexploited in Sri Lankan reservoirs are 
Amblypharyngodon melettinus (Valenciennes), Puntius filamentosus (Valenciennes) and P. chola 
(Hamilton-Buchanan). Amarasinghe, Ajith Kumara and Ariyaratne (2000) have shown that these small 
sized cyprinids have P/B ratios as high as those of the cichlids which support profitable fisheries in Sri 
Lankan reservoirs. Species with high P/B ratios can withstand high levels of fishing mortalities (Evans, 
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Henderson, Bax, Marshall, Oglesby & Christie 1987) so that high yields can be achieved from the 
fisheries of such species. 
 
Small-sized fishes have faster growth rate and higher natural mortality rates than fishes of large 
maximum length (Pauly 1980; Evans et al. 1987). As instantaneous rate of mortality is known to equal 
to P/B ratio (Allen 1971; Christensen & Pauly 1992), small-sized fishes can be expected to have high 
P/B ratios. Small cyprinids that inhabit reservoirs also have high P/B ratios (Table I). In Sri Lankan 
reservoirs, P/B ratios of exotic cichlid species (0. mossmbicus and 0. niloticus) which support 
productive fisheries are also appreciably high. Conversely in major carps, P/B ratios are considerably 
lower than those of small-sized cyprinids. It is well known that in reservoirs where large cyprinids form 
major proportion of the landings, fish yields are relatively low. Low fish yields of these large fish 
species longer lifespan may therefore be due to their low P/B ratios. As small cyprinids are short-lived, 
and have high P/B ratios, they can be expected to be capable of supporting productive fisheries in spite 
of the fact that they are riverine species. Pet, Gevers, Van Densen & Vijverberg (1996) have shown that 
total mortalities of small cypinids (i.e., A. melettinus, P. chola and Rasbora daniconius) and of 0. 
mossambicus in a Sri Lankan reservoir were very high. According to their estimates total mortality of 
small cyprinids were within the range 2.8-4.7 and that of 0. mossambicus was 6-4-7.4. Pet et al. (1996) 
also showed that out of the total biomass estimated in this reservoir (1829 kg/ha), only 128 kg/ha was 0. 
mossambicus whereas biomass of small pelagic cyprinid species, mainly A. melettinus was 1098 kg/ha. 
Pet et al. (1996) have further recommended that as the utilization of the biological fish production in 
this Sri Lankan reservoir was only 4.5% in terms of fish yield, with the possibility to reach a utilization 
of 10% of the biological fish production from lakes and reservoirs as shown by Blazka, Backiel & Taub 
(1980), fish yield can be significantly increased by exploiting small pelagic cyprinid species such as A. 
melettinus. Marshall (1993) mentioned that the high P/B ratios of sardines (Limnothrissa miodon) in 
Lake Kariba, East Africa contribute to the high yields of the fishery. 
 
Although there is evidence from several studies (De Silva & Sirisena 1987; Amarasinghe 1990; Pet & 
Piet 1993) that there is a considerable potential for exploitation of minor cyprinids, as Fernando, Gurgel 
& Moyo (1998) mentioned, no actual fishery has materialized in most reservoirs. The major reason for 
non-exploitation of these small cyprinids is poor consumer preference. However, small-scale fisheries 
exist for these small cyprinids in several Sri Lankan reservoirs (Amarasinghe 1990). 
 
Ariyaratne (2000) has shown that fish meal prepared from small cyprinids is of acceptable nutritive 
quality to use as supplementary feeds in cage aquaculture in perennial reservoirs. As such utilization of 
this fish resource in the form of fish meal appears to be a feasible strategy. In Sri Lanka, extensive 
aquaculture in seasonal reservoirs where water retains for 7-9 months each year (usually from the inter-
monsoonal rainy season in November-December to July-October), is a major component of the fisheries 
development plan. Fisher communities in the dry zone of the country are encouraged to rear fish 
fingerlings in floating net cages in perennial reservoirs. Timing of fingerling rearing is important for 
aquaculture development in seasonal reservoirs because fingerlings should be made available for 
stocking in seasonal reservoirs in November-December. As such fingerlings should be reared in cages 
during the period of August-October. As small cyprinids are caught in significant numbers during the 
periods of low water level in perennial reservoirs i.e., July-October, there is a potential synchronization 
of seasonal exploitation of small cyprinids and the timing of cage aquaculture of fish fingerlings in 
perennial reservoirs. 
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Current Constraints for 
Monitoring Production from Inland Capture Fisheries and Aquaculture 
K. J. Ranal 1, R. Grainger and Adele Crispolde-Hotta 
Fishery Information and Statistics Unit  
Fisheries Department, F AO, Rome 
 
Introduction  
I It is widely acknowledged that fish supplies from traditional marine and inland capture fisheries are 
unlikely to increase and that the expected shortfall is likely to be met from growth in aquaculture and 
enhanced capture fisheries (SOFOA, 1999). To meet these challenges the FAO Fisheries Department 
has adopted three principal interrelated initiatives. These are, to promote at global, regional and national 
levels:  
i)   responsible fisheries management,  
ii)
  
the outcome of Kyoto conference2 to reduce wastage and increase fish production, and iii) 
enhanced global monitoring and strategic analysis  
The implementation, verification and evolution of practices of the first two initiatives however, are 
underpinned by the third, monitoring and analysis of global and national trends in aquaculture  
production and development. For aquaculture and inland capture fisheries the need to monitor their 
sustainable development is re-emphasised in the Code of Conduct for Responsible Fisheries and the  
report of the twenty second session of COFI and is a crucial element for monitoring F AO's Special 
Programme for Food Security.  
 
Given that inland fisheries (defined as inland capture plus aquaculture) is rapidly expanding and 
competing for limited land, water and energy resources with other uses i.e. for recreation, human  
consumption, habitation and agriculture, there is an increasing need to monitor the sector to ensure 
responsible use of resources while increasing production. Unlike the monitoring of traditional capture 
fisheries, which has as its starting point the harvesting of aquatic organisms, the monitoring of 
aquaculture and enhanced fisheries will have to encompass various facets of culture practices, from 
seed production to post harvest. In addition, its monitoring would need to recognise the multiple-use 
and range of the natural and human resources. In considering the need to monitor production, the 
countries' needs and their capacity to collect and utilise the required information will have to be 
evaluated. As a preliminary phase in addressing these issues this paper attempts to highlights some of 
the constraints likely to be faced and that need addressing for the routine monitoring of these emergmg 
sectors.  
Current Considerations and Constraints of Monitoring Inland Capture Fisheries and 
Aquaculture  
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The historieal constraints to monitoring inland capture fisheries and aquaeuture could be broadly 
grouped as being institutional and technical with eash having national, regional and global dimensions.  
 
1 Coressponding author  
2 International conference on the sustainable contribution of fisheries to food security (Kyoto 3-5  
December 1995)  
 
Collectively, the aility to monitor aquatic production from aquaculture and inland capture fisheries is 
hampered for several reasons. These include a lack of active working parties, the varying economic 
importance of inland fisheries to the national economy; varying types of national administration of the 
inland wate~s, poor co-operation and collaboration between relevant government institutions specific 
and at times unclear and confusing terminology used to address inland capture I. fisheries and 
aquaculture; changing inland capture fishery management practices; inadequate accuracy  and 
incompleteness of nationally collected data; nature of inland capture fisheries. Some of these are 
addressed below.  
1. Institutional constraints  
Regional and global working parties on inland capture fisheries and aquaculture  
Unlike the international nature of some marine capture fisheries, most inland fisheries are of national 
and, more commonly, of local value. Consequently, while many refinements such as zonation, samplmg 
standards and surveys and definitions were introduced and evolved through statistical working parties 
of International Fishery Commissions for marine capture fishery, the international hormonisation of 
terminology and standardisation of data collection procedures for inland fisheries, in particular capture 
fishenes and aquaculture, have been somewhat neglected except in those regions, like Europe, where 
many countries share significant inland water bodies and where traditionally, recreational fisheries in 
affluent countries predominate.  
Accordingly, inland fisheries statistics have figured prominently in the work of ElF AC (Europe), but I 
much less in CIFA (Africa) and COPESCAL (Latin America). In Asia, however, there is no such body 
to deal exclusively with inland capture fisheries though a Working Party of Experts of APFIC (formerly 
IPFC) dealing with Inland Fisheries and Aquaculture has occasionally addressed problems of statistical 
nature. Regional projects for the development and management of large lake capture fisheries (e.g. 
Tanganyika) or international rivers (e.g. Mekong) have occasionally discussed the inland capture catch 
data quality and sought ways to improve them. For example, at present the Mekong River Commission 
(MRC) is evaluating, on a trial basis, the use of ARTFISH, a FAO software specifically designed for 
recording landing from artisanal fisheries by species, fishing boat and gear type from sample surveys. 
The clarity of discussions on all facets of inland capture fisheries and aquaculture, including data 
quality at the regional and global level is likely to manifest the constraints at the national level.  
National administration of inland capture fisheries  
Traditionally, inland capture fishery resources are regarded as common property, often falling under  
the jurisdiction of one country alone, and the right to exploit them has to be secured from that country's 
administratively-responsible authority. The place reserved for inland fisheries in the national 
administration depends on the relative importance of inland capture fisheries to the national  
economy and the prime reasons for monitoring aquatic production.  
In countries bordering oceans, the inland fishery administration often falls under a Ministry different 
from the one in charge of marine capture fisheries. In many countries (e.g. in Europe) inland capture 
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fisheries are historically linked to the administration of waters, forests and hunting. This separation may 
result in different budget levels for the two agencies entrusted with the collection of data and hence this 
may have a bearing on the services that they make available or undertake at the field level.  
One consequence for the collection of catch and other relevant statistics is that the methods in place for 
marine and inland catches may differ substantially. Marine catch statistics may be collected by monthly 
sampling of small scale units and complete enumeration for industrial units. In contrast,  
inland capture fisheries catches may be collected less frequently, at best annually or even occasional 
surveys. Moreover, if in such two-tier systems the co-ordination between the administrative agencies to 
ensure compatibility of the data is poor, duplications as well as omissions are likely in grey zones such 
as coastal lakes, lagoons, estuaries, and other brackish waters.  
 
2. Natures of inland capture fisheries and aquaculture and its consequence for potential quality of  
data 
One of the probable reasons for a lesser reliability and definition of inland capture statistics compared 
with those of marine capture fisheries is the logistics of monitoring inland capture fisheries. In Icontrast 
to marine capture fisheries, the former is primarily undertaken by a large number of small units, part 
time and occasional fishermen who may be widely dispersed over the country and at times inaccessible, 
making it difficult if not impossible to have adequate systematic checks and controls. The fragmented 
nature of these fisheries also increases the costs of securing such information.  
Perhaps more importantly, the justification of collecting data is likely to be frustrated further when, in 
national terms, the inland capture fisheries supports a relatively small commercial activity despite being 
of high socio-economic importance and contributing significantly to food security and poverty 
alleviation, and of possibly high importance as a indicator of the status of environmental quality and 
biodiversity .  
Given that the infrastructure for collecting production data is often inadequate, the collected 
information may be reported inaccurately, sometimes intentionally to avoid taxes (in which case, 
catches are under-reported), at times by faulty memory (for instance reports of catches which are based 
on recall interviews). Where data are collected by questionnaires, the data may lack accuracy, because 
of inadequate design, or carelessness of the respondent. In addition, catches may be reported 
voluntarily, thus being subject to the discretion and sense of responsibility of the reporting fisher or 
fishers association. The adjustment of accurate field statistics by one or more governmental office, 
either through lack of knowledge on the inland fisheries or to fit in with an established reporting pattern 
may also distort inland capture data.  
Unidentified Aquatic Organisms  
In capture fisheries and aquaculture, aquatic organisms which are not identified to the species level may 
be aggregated and reported as "miscellaneous freshwater fishes" or reported at the order, sub- order, 
family or genus level. This aggregation is potentially a serious constraint for monitoring changes in fish 
assemblages and for implementing the legally binding Convention on Biodiversity. The reporting 
aquatic organisms from inland capture fisheries is a major constraint and since 1992, the reporting of 
aq~atic organism at th~ taxonomic level of order or s~b order increased rapidly (Figure 2). In 1995, 
inland capture fisherIes accounted for 73% of production reported at the order or sub-order level from 
inland waters.  
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Figure2. Capture Fishery Production in Inland Waters for Asia and the Pacific 
            By Lelel of Taxonomic Detail 
 
 
The greastest problem for improving the resolustion of species ‘ identification reported for inland capture is the 
high tonnage of “freshwater fishes nei.” By 1995, this group totaled 2.6million tones and accounted fr 69% of the 
total volume of unidentified aquatic species from inland capture  (Figure 3) 
 
 
 
Figure 3. Tonnage of Unidentified Species Items Reported for Inland Capture Fisheries 
In Asia for 1995.(top 10 reports). 
 
Identifying the various species items originating from aquaculture and inland capture fisheries may help 
to focus assistance for species identification. Inland capture fisheries accounts for 68% of the 
freshwater fishes nei (not elsewhere identified) and almost all of freshwater crustaceans and mussels nei 
groupings. For cyprinid nei, however, aquaculture accounts for 78% of the total  (Figure 4) 
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Figure 4. Contribution of Major Species Items to Inland Water Production in 1995. Note Species items 
included are those with a production above 100,000 tonnes. 
Although the quantities of reported unidentified aquatic organisms have increased, the ranking of major 
countries reporting unidentified species as freshwater fishes nei has remained the same in the  
last five years. In 1995, China reported around 734000 and 895,000 tonnes as freshwater fishes nei 
from aq~aculture and inland capture fisheries, respectively, followed by Bangladesh with 287,000  
and 437,500 and India with 0 and 471,000 tonnes, respectively (Figure 5). The contribution of 
incompletely identified species to the International Standard Statistical Classification of Aquatic 
Animals and Plant groupings (ISSCAAP) by major countries varies. In 1995, most of unidentified  
Chinese finfishes were aggregated into freshwater fishes nei whereas for India none were allocated to 
this group (Figure 5).  
 
 
Figure5 Contribution of Major Countries to Freshwater nei Grouping in Asia for 1995. 
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I Instead, India, reports most of its unidentified fmfish as cyprinid nei and in 1995 India accounted for 
87% of this group (Figures 4 and 6).
 
 
 
 
 
Figure 6. Aquculture Production Fishishes Reported by Major Countries as Cyprinid nei in 1995. 
 
Overall, attention to species identification should focus on the freshwater fishes, molluscs and 
crustaceans and cyprinid nei in China, Bangladesh ,India, Viet Nam, Indonesia and Myanmar.  
 
3. Harmonisation of terminology and definitions  
For this discussion, inland fisheries is divided into inland capture and inland aquaculture. Depending I 
on whether the generic term "fisheries" is used administratively or technically, what constitutes 
fisheries, may vary. The consequence of this is often reflected when policy-makers and their policies 
interact with the technocrats at the implementation phase. In numerous F AO and non-F AO 
publications the term "fisheries" is often used as a generic term to encompass marine and inland capture 
fishe?es an.d aquacult;ure. At the impl.emen~at~on level, howe~er, it is often taken to mean capture 
and m partIcular marIne capture fishenes. SImIlarly, the term Inland fisheries can and does include 
inland aquaculture and inland capture fishery, but is also often used to describe only inland capture 
fisheries. Thi~ lack of .clari!j i~ terminology makes. it increasingly difficult to follow recent debates on 
the changIng practIces m Inland capture fishenes and has the potential of weakening further the quality 
of data reported to F AO. '  
With the increasing interventionist approach to managing inland capture fisheries, relatively new 
Iterminology such as "enhanced or inland culture-based fisheries" are being used to describe varying 
degrees of intensification of capture fisheries such as stocking, fertilisation, predator control etc. 
(Welcomrne. 1996). At present these terms are not clearly defined and currently their use may vary 
between and within countries, In India for example, "inland culture fisheries" is used to describe inland 
aquaculture (Jhingran, 1991) and in Bangladesh "inland capture fisheries" is referred to as "inland open 
v-:ater fisheries" ~d "inland culture fisheries" or "inland closed, water fisheries" has been used to 
descnbe aquaculture m large and small ponds and tanks (Hassam, 1996). It is perhaps noteworthy to 
emphasise tJIat if unified terminology used by scientists and researchers does not percolate down to the 
grass roots and enumerator level the quality of the aggregated national data eventually reaching F AO is 
unlikely to improve.  
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In addition to the above, the coverage of inland fisheries may also vary between countries and this  
may be reflected in the data repo~ed to F AO. In India for example~ inland, fisheries, in a text book I 
for graduates and postgraduates Includes both freshwater and brackish enVIronments (Jadav, 1993) 
whereas in many countries brackish water environments is included in coastal or marine fisheries.  
In addition to varying national interpretation of fisheries terminology outlined above, the I 
compartmentalisation of aquatic environments used by F AO and its subsequent inference may also 
require some clarification. The FAO inland capture fisheries data are collated from country returns 
based on eight inland areas. Following this collation, production from these eight inland areas is ' 
referred to as production from inland waters and its is often assumed that this production refers to 
freshwater production only. Whilst this may predominate, the inland water category also includes the 
saline inland seas such as Caspian, and Aral seas and many inland non-freshwater bodies. In addition to 
the possible misinterpretation and demarcation of marine and inland waters the recent trend of 
attempting to separate production from "coastal" and "inland" waters is likely to introduce additional 
Iambiguities if countries are not given clear and harmonised definitions of these terms. At present 
guidelines to countries in the only questionnaire on inland waters (FISHST AT IW) mention that the 
boundary between the marine areas at the river mouth is " left to the discretion of the national 
Iauthority",  
4. Definition of aquaculture  
Historically, the growing of aquatic organisms has evolved from capture fisheries or fishing in oceans, I 
coastal or inland waters. In recent years, however, culture practices have changed rapidly and the 
distinction between capture fisheries and aquaculture has become blurred, making the necessity for a 
clear working definition more critical. Unlike many other economic activities, aquaculture is not 
currently recognised or defIned as a lseparate economic activity under the International Standard 
Industrial Classification of All Economic Activities (ISIC, 1990).. Instead, elements of aquaculture are 
categorised under Fishing (ISIC, 1990:division OS, 005) which covers "fishing, operations of fish 
hatcheries and farming and service activities incidental to fishing." Moreover, this category specifically 
excludes some activities such as frog culture and is clearly unsuitable for defining aquaculture 
practices. In view of this omission, the F AO has formulated its own working definition of aquaculture 
for statistical purposes which itself is I undergoing modification to accommodate recent changes in the 
culture practices within the sector.  
There have been various definitions of aquaculture, depending on where it is applied, causing I 
confusion and difficulty in the classification of fisheries data.  
The current definition on aquaculture used by the FAO states that:  
Aquaculture is the farming of aquatic organisms including fish, molluscs, crustaceans and 
aquatic plants. Farming implies some sort 0 intervention in the rearin rocess to enhance 
production. such as re!!ular stocking.feedin!!.{lrotection from predators. etc. Farming also  
implies individual or corporate ownership of the stock being cultivated. For statistical 
purposes, aquatic organisms which are harvested by an individual or corporate body which has 
owned them throughout their rearing period contribute to aquaculture while aquatic organisms 
which are exploitable by the public as a common property resource, with or without 
appropriate licences, are the harvest offisheries.  
Despite widespread discussion and acceptance of the above defInition by international fora and 
organisations such as the Co-ordinating Working Party on Fishery Statistics (CWP), the European 
Union (EU), International Council on the Exploration of the Seas (ICES) and SEAFDEC, limitations of 
the above definition are increasingly apparent (Beveridge, 1990; Floyd, et al. 1991; New & Crispoldi-
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Hotta, 1992; Csavas & New, 1994; Kara, 1994; SEAFDEC, 1994; CWP, 1995a, b; FIRI, 1995; 
Garibaldi, 1995).  
In recent years, however, it has been increasingly realised that for capture fisheries, the exploitable 
stock biomass and, consequently, catches, can be greatly enhanced through varying forms of 
intervention such as stocking fingerlings, fertilisation, environmental engineering, etc. (see Welcomme 
1996 for review). Therefore under the current defmition of aquaculture, capture fisheries and in some 
situations recreational fisheries can, with only minimal inputs into the rearing process be considered as 
aquaculture (Welcomme 1996). The above practices, have lead to an ever-increasing blurring of 
distinction between capture fisheries and aquaculture and consequently to inappropriate allocation of 
inland capture to aquaculture. Given the recent changes in both capture fisheries and aquaculture 
several issues may need to be considered in formulating a modified definition. Amongst others these 
include, the production of seed, fattening of wild stocks in captivity, practices for enhancing natural 
recruitment and I ownership issues of the reared organism.  
To accommodate these changes F AO is continuing to refme and standardise the defmition of 
aquaculture. Recent changes of modifying the definition to limit aquaculture to "..rearing for most of 
the lifecycle" (Welcome 1996) is also unsatisfactory as it excludes seed production as an aquacultural 
activity. The following working definition is also proposed:  
"Aquaculture is the farming of aquatic organisms including crocodiles, alligators, amphibians, 
finfish,. molluscs, crustaceans and plants wh.ere farm~n~ refers to their rearing up to their 
juvenile and/or adult phase under captIve condItIons. Aquaculture also encompasses 
individual, corporate or state ownership of the organism being reared and harvested in 
contrast to capturefis~eries in which aquatic. organisms. are exploite  as a 
common property source, irrespectIve of whether harvest IS undertaken wIth or wIthout 
exploitation rights. »  
The above definition encompasses three components:  
• the cultured organism,  
• the practice and, 
• ownership of product  
 
All three components must be fulfilled for an activity to be classified as aquaculture. I  
To assist in the designation of production to aquaculture and culture-based capture fisheries the 
following working definition has been proposed and included in the F AO Technical Guidelines for 
Responsible Fisheries:  
"Activities aimed at supplementing or sustaining the rccruitment of one or more aquatic species 
and raising the total production or the production of selected elements of a fishery beyond a 
level which is sustainable through natural processes. In this sense culture-based fisheries 
include enhancement measures which may take the form of' introduction of new species; 
stocking natural and artificial water bodies; fertilisation; environmental engineering including 
habitat improvements and modification of water bodies; altering species composition including 
elimination of undesirable species, or constituting an artificial fauna of selected species; 
genetic modification of introduced species ."  
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Recommendations to meet future needs  
Two broad types of constraints are identified above; institutional and technical. Both these need be in 
considered together in order to attempt to improve quality and detail required to monitor the production 
from inland waters.  
To this end the following recommendations are made:  
i) Develop norms standards, definitions, and classifications for collection of aquaculture statistics (an 
inter-agency party may need to be created).  
ii)Evaluate the. data gathering capacity of countries for aquaculture and inland capture fisheries 
iii) Together wIth other mterested partners hold an mternahonal workshop on m harmomsmg 
definitions and terminology for statistical purposes.  
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Issue 2: 
Evidence for the role of quatic resources in poor peoples’livelihoods 
 
Question 2.1. What is the contribution of aquatic resources to rural livelihoods of the poor? 
 
# 49) 6/22/00 From Upali S. Amarasinghe Reply 
 
In Sri Lanka, irrigation reservoirs (which have been primarily been built for irrigation) are utilized for 
inland fisheries. This was a recent development after introduction of exotic cichlid species 
(Oreochromis mossambicus) in 1952. No adverse impacts of this species on indigenous biodiversity 
have been found. The average fish yield of >150kg/ha/yr (previously reported 300 kg/ha/yr was an 
overestimation) is one of the highest in the world. It has been found that through culture-based fisheries 
(stocking and recapture), village reservoirs can be utilised to increase country’s fish production. 
Presently unexploited small indigenous cyprinid fish species can be harvested using gillnets, and can be 
used for making fishmeal. Irrigation reservoirs therefore contribute to rural livelihood in two ways. 1. 
Irrigating rice fields to increase agricultural harvest; 2. Serving as a source of cheap and fresh animal 
protein for rural communities. In coastal areas on the other hand, due to unmanaged shrimp farming 
activities, environmental degradation is very severe. The rural people were benefited very little due to 
shrimp farming. Habitat degradation caused almost permanent loss of the traditional rural livelihoods 
(cattle fanning, fishing) because it is difficult to rehabilitate these degraded areas. 
 
# 61) 6/25/00 From de Graaf Gertjan Reply 
 
The role of aquatic resources to the livelihood of the rural poor always has to be regarded in a wide 
context. (see also the poster i have send). i.e. we have to look at the importance of aquatic resources for 
protein intake, and secondly as a source of income. Results of monitoring programmes indicating that 
rural poor are catching 200 kg/year are of limited value if not placed in the economics of the rural poor. 
Data from a fisheries monitoring programme carried out for 8 years in the North Central Region in 
Bangladesh (CPP 2000) indicated that a large part of the fish are caught by subsistence fishermen. 
However due to the fact that there are so much subsistence fishermen the importance of fishing for each 
household is not that large about 3-5% of their annual income. Secondly also rice fish systems have to 
be looked at carefully as research in Southern Vietnam clearly indicated (Rothuis,1997) that the 
profitability depends on the farmgate price of paddy regards Gertjan de Graaf 
 
# 66) 6/26/00 From Wajed Shah Reply 
 
Bangladesh produces shrimp both Penaeus monodon and macrobrachium rosenbergii, which is also 
known as bagda and golds respectively. Farmers of a village - Kaminidanga located at the southern 
region have innovated rice-fish aquaculture farming systems and have changed the livelihoods strategy. 
It is a relatively small village of 160 households. The habitants are both hindus and muslims. In the 
earlier days, such as 1960s, traditional practices and livelihoods of the people of Kaminidanga were 
fishing in the floodplains, making fish traps and migrate seasonally to nearby urban areas for wage 
labour. The Govt. of Bangladesh has given emphasis to rice production and many of the floodplains 
were brought in flood control programmes. The major task of the flood control programme was to build 
embankments around floodplains as to facilitate rice production. Subsequently, rice production has 
increased. But people whose livelihoods was fishing have almost lost. Farmers or habitants of 
Kaminidanga were also affected. In the previous days, fish and fishing contributed most to the 
households’ income and food security, while flood control programme reduced their income from 
fisheries to as low as three to less than 15 percent of their total income. Majority of the farmers had no 
food to eat, and only a few of them had food or income to support their family. In early 1995, a farmer 
of Kaminidanga had an opportunity to visit shrimp farms located in the southern coastal areas, and he 
tried to culture fish in an area of 0.40 acre within the flood control programme. He made small but 
raised dikes and trenches around the dikes. The farmer raised mixed carp polyculture and golda culture 
in the rice fields and have made some profit. In the following year this nature of culture increased, and 
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by now, more than 4,000 farmers are directly involved in the rice-fish culture, and this contributes 
almost 60 percent of their total income. This gives enough evidance, how fisheries or aquatic resources 
contribute to rural livelihoods of the poor. 
 
# 68) 6/27/00 From Sunil Liyanage Reply 
 
This is a much wider topic to discuss in c-conference. However, it is common fact that coastal dwellers 
of all countries depended on aquatic resources for many generations. This is correct even in Sri Lankan 
context. People have developed traditional lagoon fishery system to harvest fish resources on 
sustainable system. Specific structures have made from mangrove branches (Brush -file) to catch fish. 
Another traditional structure is made from small bamboo to catch shrimp. Another trap system has used 
to catch crabs, basically only fish, shrimp and crab use as aquatic resources. These fish resources use 
for own meal or sell to earn cash to buy other needs. However specific micro level information like 
daily catch, economic value, localized uses are lacking for planning. The small fisherman role has 
changed with the 
expansion of shrimp aquaculture. At present, about 1500 shrimp farms located in Sri Lanka and about 
60% of those belong to small holders which consist of small fishermen, small farmers, poor coastal 
dwellers etc. These people have benefited from shrimp industry. But there about 30% of the coastal 
dwellers affected from shrimp industry. However, small fishermen now consider shrimp farming as best 
alternative for them.   
 
# 67) 6/27/00 From Rafael Ill Guerrero Reply 
 
We are currently conducting a study on three barangays (coastal, upland and lakeshore) to assess the 
impact of fisheries technologies. In the Philippine rural context and more particularly in Laguna (a 
landlocked province with many lakes, river systems and swampy areas) rural poor harvest frogs, fishes 
(mainly mudfish) and snails for selling to customers on the roadside. It is also believed that aside from 
providing them supplemental income (especially for women and children) the aquatic resources provide 
them with additional animal protein sources in their diets. It is also common to see in the countryside, 
the culture of water cabbage or “kangkong” (Ipomea aquatica) beside irrigated rice paddies, as a source 
of income and food source of rural folk. The harvesting of fishes in open waters such as rivers, 
irrigation canals and lakes is also done by the rural poor using hooks and lines, traps, and electrofishing 
gear. Generally, the poor have limited access to rural aquaculture due to lack of capital, land and 
knowhow. In our surveys, it was found out that rural communities that had access to information capital 
and institutional support had better incomes, livelihood opportunities and qualify life (better homes 
furnitures, education, etc.). 
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Poster 2-1 
Importance of Aquatic Product to Rural Households 
 
The importance of aquatic products for rural households in the  
of Mekong River Basin 1[1] is difficult to underestimate. 
Together with rice it makes up the main food staple. 
 
A poster submitted by Hans Guttman 
 
 
1.Consumption, nutrition and food security 
 
Generally, rural food security is equated with grain production supplemented with livestock (sometime 
including aquaculture) for supplementary protein and vegetables for supplementary vitamins and 
minerals. In much of S.E. Asia the grain in question is rice and the livestock is one or more of cattle, 
poultry or pigs. Vegetable plots are promoted as early dry-season crops in rainfed areas (using pond 
water ad residual moisture) or as a quick cash crop option in irrigated areas. 
 
The food staple for families in lowland rural areas of the Mekong River Basin is rice and fish2[2]. The 
dependence on water is apparent since most of the rice is a rain-fed wet season crop (apart from much 
produced in the Vietnamese part of the delta) and the greatest portion of fish is wild, caught in flooded 
areas. The productivity of the basin during the rainy season is tremendous, sustaining a fish production 
of over 1 million tonnes 3[3]. 
 
There are now evidences that fish and other aquatic animals have a very prominent role in the rural diet 
and household food security. Not only as a source of animal protein but also of micro-nutrients 
(minerals and vitamins); and issue, which is currently being reviewed and is perhaps the importance of 
which is perhaps also underestimated. Furthermore, as a food source in the early part of the wet season 
it plays an important seasonal role in the ‘hungry months’ (see next section), particularly the fish in rice 
fields and swamps, which show explosive growth in the beginning of the wet season as areas become 
inundated. 
 
A rice diet provides most of the energy (particularly carbohydrates in polished white rice) and much of 
the protein requirements. The main deficiencies in a rice diet are lack of micronutrients4[4] and the 
essential amino acid 5[5] lysine. Fish and other animal meats are good sources of lysine, fish and other 
aquatic animals having almost three times and other meats over double the lysine content of rice. 
 
In this regard, fish is the most important animal product consumed accounting for 40-80% of the total 
intake of animal products. Based on a study in NE Thailand 6[6] the diet was balanced and  over half of 
the lysine came from fish and other aquatic animals. Between 60-70% of the animal protein intake was 
aquatic animals. 
___________________________________
 
1[1] Which is where over80% of the population lives. 
2[2] The term fish is used interchangeably with aquatic animals throughout this text. 
3[3]  This figure is controversial as the lack of accurate statistics on the fish catch makes an estimate much like an educated 
guess, but this figure is unlikely to be an underestimate. 
4[4] The term here is used to include vitamins, minerals and other essential compounds needed in small quantities. 
5[5]  Essential amino acids are those the body cannot synthesise and are thus needed to be part of the diet. 
6[6]  The calculations were based on the results from the study publishd as; Choowaew, s., Chandrachai, W. and Petersen, R. 
Jr. (1994) The socioeconomic conditions in the vicinity fo Huai Nam Un wetland, Songkhram River, Lewer Mekong Basin, 
Thailand. Mitt. Internat. Verein. Limnol., Vol. 24;41-46 
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The total consumption of fish varies a lot between areas, but generally the figures range between 20-40 
kg/person/year (Today, national policy for food security and food self sufficiency is often equated with 
‘rice security’ and rice production. What has perhaps not been clearly identified are the associated 
aquatic produce in areas of wet rice cultivation in lowland S.E. Asia, where on a rural community level 
‘fish security’ is second only to ‘rice security’. The high consumption  level of aquatic animals is 
usually not reflected in government statistics as much of the aquatic animal production is small-scale 
and does not go through the major marketing channels.All in all it seems like much of the Government 
statistics underestimates the role fish and aquatic animals and thus this aspect of national food security 
is not given its due attention (or at worst totally ignored). This may result in at best wasted effort and at 
worst an overall deterioration of farming households overall food security and economic status (van 
Zalinge eta?. 1998, Gregory and Guttman 1998). 
 
In comparison it is estimated that consumption of other meats from livestock is 12.4-17.5 
kg/person/year in Cambodia (IRRI, 1998), and 23 kg/person/year in Northeast Thailand (Prapertchop, 
1989). 
 
Today, national policy for food security and food self sufficiency is often equated with ‘rice security’ 
and rice production. What has perhaps not been clearly identified are the associated aquatic produce in 
areas of wet rice cultivation in lowland S.E. Asia, where on a rural community level ‘fish security’ is 
second only to ‘rice security’. The high consumption level of aquatic animals is usually not reflected in 
government statistics as much of the aquatic animal production is small-scale and does not go through 
the major marketing channels. All in all it seems like much of the Government statistics underestimates 
the role fish and aquatic animals and thus this aspect of national food security is not given its due 
attention (or at worst totally ignored). This may result in at best wasted effort and at worst an overall 
deterioration of farming households overall food security and economic status (van Zalinge eta?. 1998, 
Gregory and Guttman 1998). 
 
Table 1: Estimated annual consumption of fish and other aquatic animals in Mekong River Basin. 
 
Country/Area Consumption 
(kg/caput/year) 
Notes Reference 
Northeast Thailand 34 
32 
 Prapertchop 1989 
Choowaew et al 1994 
Cambodia 58 
42 
32 
52 
38 
 
 
 
Extrapolated from a 5 month study 
Ahmed et al 1998 
Gregory et al. 1996 
Gregory and Guttman 1999 
Shams and hong 1998 
APHEDA 1997 
Lao PDR 22 
18 
 Funge- Smith 1999 
Garaway 1999 
Vietnam ( Mekong 
River Delta) 
 
64 
22 
28 
 
 
If marine fish is included the total is 
42 kg/caput/year 
AIT 1999 
Lazard and cocote 1997 
MRC READ 1999 
 
2. Seasonal availability 
 
One important factor in food security is the seasonal availability of food. If certain foods are available 
in the seasons which otherwise is rather food scarce this is of great importance for the overall household 
food security strategy. Most of the Mekong River Basin is monsoonal with a distinct rainy season and a 
dry season (in places punctuated with a very distinct cold season). After rice harvest there is often a 
food surplus, at least for a few months, but at the beginning of the rainy season there is often food 
shortage. 
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The rainfall patterns are regular in the sense of having a rainy season followed by a dry season, etc., but 
the patterns show great irregularity in terms of timing. The onset of the monsoon varies by several 
months between years, and the length (and thus severity) of the dry season may also vary greatly (Some 
studies indicate that households purchase 30% of the fish that they consume and that changes little 
between areas with a great fish surplus, which is sold, and areas that could be considered fish deficit 
areas. 
 
In 1997 the dry season began in November and the rains in 1998 did not really begin in earnest until 
July, almost 8 months dry season. In comparison the year before the rains stopped in December, a break 
in February with over 100 mm and then the rains begun in April, really no dry season at all, though a 
drought spell in June did cause a lot of damage to newly planted rice fields. 
 
The concept of average rainfall and average harvest is somewhat misleading in the context of such a 
variable monsoon climate. The variability is great and the production between years may vary greatly 
(see Box 1). It may be better to adopt the concept of types of years, floods, good rains, poor rains, 
drought, and focus on the types of actions to undertake under these circumstances rather than try to 
track down the elusive ‘average’ year. This potentially is of great importance in the development of 
improved strategies for sustainable livelihoods in rural areas of the basin. 
 
This variability has great implications for the individual households, as the margin is thin between 
plenty and not enough (especially for the poorer families). Being able to scavenge and catch animals 
such as snails, frogs and crabs in the end of the dry season and early wet season may be the difference 
between having just enough and going hungry. Comparing the type of animals caught from different 
fishing sites between wet and dry season illustrates the shift (Figures 1 and 2), where during the dry 
season the rice field catch is dominated by fish and in the dry season it is dominated by other aquatic 
animals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Estimating costs and benefits 
 
Economists claim that there is no such things as a ‘free lunch’, someone somewhere is paying for it. 
One of the key issues in the economic analysis of rural life (and particularly work) is the issue of 
costing time or effort. The cash costs are relatively easily accounted for and capital costs can be 
assigned a value (based on market value or replacement cost, etc.). The catch from the artesinal 
fisheries is of much importance especially in  the case of supplementary income. However, costing time 
and particularly effort, is a trickier issue. Considerable amounts of time are spent fishing, sometimes as 
a serious occupation and at other times as a pleasurable hobby. A further obstacle is the separation of 
work; fishing or catching aquatic animals is often done while undertaking other tasks (such as tending 
the rice field). In trying to do standard economic analyses of the part-time fishing by rural households 
there are great difficulties to arrive at a representative measure, without getting bogged down in details. 
Consider the effort of setting a small net (lets say about 20 minutes) and then let it fish for a five hours 
before spending 10 mm harvesting it. What is the time spent, 30 minutes or five and a half hour plus the 
BOX 1: Temporal variation in catch. It is clear that the fish production is greatly variable 
between years depending on the rainfall (timing and amount). It was evident that the two 
seasons which were studied in N.E. Thailand there was a great variation in fish availability, 
reflected in the number of active fishing teams with a 10 fold difference between the 1993-94 
season and the 1994-95 season. The rainfall differed dramatically between the years as well. The 
total rainfall1~7~ in 1994 was over 1 900 mm almost double the 1 000 mm of 1993, in addition 
the number of rainy days was 120 in 1994 compared to 100 in 1993. This indicated that the total 
productivity of the fishery is highly dependent on the rainfall during the monsoon making the 
formation of teams a opportunistic effort rather than permanent, although over several season 
the activity may be viewed as permanent. 
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time needed to repair the net? A farmer may set the net, and then spend most of the day in the field, 
before collecting the net (and fish) while returning home. A fisher may set the net and then take a long 
rest, repair gear or just sit and wait for the full time. Complicating it further in terms of fishing effort is 
the plethora of gears used by any one person fishing. 
 
The estimate of benefit, the use of the catch, is also not as straightforward as one would think. Choices 
about eating or selling depend on the species caught (and season) as value varies drastically, or may be 
in response to certain preferences in eating, the need for cash, etc. Some studies indicate that 
households purchase 30% of the fish that they consume and that changes little between areas with a 
great fish surplus, which is sold, and areas that could be considered fish deficit areas. 
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Poster 2-2 
Inland capture fisheries and food security 
 
An updated summary of a recent world review 7[1] 
 
David Coates 
Mekong River Commission P.O. Box 7980 Vientiane, Lao PDR 
 
 Reported global inland capture fisheries production peaked around 1990 at about 6.5 million 
metric tons. 
 Reported inland catch represents a modest 7.7% of total world catch but: 
 
 official reports are serious underestimates, catches from informal small-scale activities 
  almost universally go unrecorded 
 recent research suggests that the official figure could be under-estimated by a factor of 
  between 3 and 4 
 a very high proportion of the marine catch is wasted or goes to non-human consumption, 
  with inland fisheries, discards and wastage are almost unheard of 
 corrections for such factors result in inland fish catches contributing more than 25% of 
  global capture fisheries production of food fish 
 
 Of the 76 Low Income Food Deficient Countries, 43% have higher inland than marine 
catches, and for 30% of the countries, production from inland areas accounts for more than 95% of 
total fisheries production. 
 
 Inland fisheries, especially in larger tropical rivers, are extremely diverse in terms of species 
caught, catching methods, processing, marketing. Diversity enhances sustainability. 
 
   The high degree of participation is perhaps the most important feature of inland fisheries. The 
bulk of the catch is taken by individuals with small gears. Average catches per person tend to be 
small, but literally multitudes of people are involved (see elsewhere this conference for data). In the 
developing world, exploitation, processing and marketing is dominated by the rural poor. 
 
 With the exception of larger lakes and reservoirs, most local communities are intimately 
associated with aquatic resources; people do not live at the edge of them, they live with them. 
Combined agriculture/fishing activities are the norm, especially in Asia. Few inland fisheries are 
truly “open access”. 
 in contrast, (globally)the bulk of production from marine fisheries comes from large-scale, 
capital  intensive fisheries, with low participation and open access. This, ultimately, has been 
their downfall. 
 
 
 
7(1) Condensed from: Coates, D. (1995). Inland capture fisheries and enhancement: status, constraints and prospects for food 
security. Report of the International Conference on the Sustainable Contribution of Fisheries to Food Security. Kyoto, Japan, 
4-9 December 1995. Government of Japan. Document # KCI FI/95/TECH/3. 8Sp. Electronic copy of full paper available from 
the author 
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 Aquaculture and capture fisheries production are intimately linked for inland areas. 
 the definition of aquaculture is crucial to the interpretation of the importance of the 
 various sectors, and recent trends in production. 
 the current definition hinges on the concept of ownership of the stock 
 terminology is particularly confused for culture enhanced fisheries (stocking) 
 interpretations and practices in China are crucial to deciphering world aquaculture figures 
(China accounts for 80% of world aquaculture production) 
 misinterpretation of “aquaculture” trends and opportunities distorts investment policies 
 in reality, there is a spectrum of exploitation and management patterns, where “wild” aquatic 
resources become less hunted and more and more intensively managed; “capture” moves more 
towards “culture” as management intensifies. But most production arises from a blend of both. 
 
 The large tropical river floodplain fisheries can sustain very high levels of exploitation 
 effort is largely non-capitalised and responds quickly to market or resource fluctuations 
 exploitation is sustained at levels well beyond those causing the collapse of other fisheries 
 no known examples of total collapse through exploitation (although opportunities for improved 
stocks are naturally resistant to high mortalities of adults 
 management are clearly identifiable) 
 
 Community based management systems for inland aquatic resources are traditionally widespread 
but break down during the development process as social systems come under stress and 
environmental degradation undermines resource integrity. 
• communities do not respond well to the need to manage external factors 
• eventually resource systems collapse but some countries become richer and eventually 
attention is diverted to aquatic resource rehabilitation; exploitation turns towards sport and 
recreation, by this stage people generally have ceased to be poor 
• but are the people who suffer the immediate effects of this break-down in the short-
term, the same as those who benefit from the development that causes the 
degradation? 
• at this juncture, community involvement in resources management rebounds, formal legal 
under-pinning of aquatic resource ownership and user rights rapidly develops (cf sport 
fishing rights for salmonids in rivers in Europe, N. America) 
• but is it not possible to give poor people user rights too ? Don’t they need them 
more? 
 
 The biggest threat to inland fisheries, and hence the livelihoods of the poor people who depend 
upon them, is environmental degradation arising from outside the fisheries sector: 
• when combined, high levels of exploitation and environmental degradation spell disaster 
for inland fisheries 
• river floodplains (where any are left!) are particularly vulnerable, being targeted by a 
multitude of users for so called “improvement” 
 Some constraints to sustaining inland aquatic resources for the poor include: 
  • the tendency of policy makers (including donors) to tar inland fisheries with the same 
  brush as used for marine fisheries (“the problem is over-exploitation isn't it, and we 
  know that can ‘t be solved, full capacity or over-capacity has been reached - so why 
invest?“). On this count they are wrong. 
  • policy makers tend to devote more effort to producing something new than to looking 
  after what they already have (oddly though, few people apply this principle to their 
own 
  lives) 
  • ignorance of the importance of inland fishery resources, especially to the rural poor 
  • lack of user rights for poor people dependent upon inland fishery resources 
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  • whilst user rights for natural resources vary greatly between countries, and are 
perhaps 
  well established in very few, it is not unreasonable to expect that the user rights of 
small- 
  scale fishers be on a par with those for other sectors in the same country 
 
 
• the general failure of fisheries managers to respond to the main threats to the fisheries. 
• Too many inland fisheries specialists continue to focus on managing stocks, access and 
effort, whilst the environment that supports their sector is rapidly disappearing. Fisheries 
managers must consider environmental management as fisheries management, think cross-
sectorally. They must also concede that fisheries are only part of the aquatic resources 
sector and must be jointly managed with other users of the resources.. 
• The fragmentation (if not animosity) between “aquaculture” and “capture “fisheries 
personnel. 
• The issue is equitable and sustainable exploitation of natural resources. For most 
larger systems, management approaches require a blend of both, or preferably 
dropping the divisions altogether. 
 
• Without improved approaches based upon the concept of integrated (cross-sectoral) resource 
management, with a focus on sustaining the environment and the recognition of, if not use rights, 
then at least the level of dependency of the rural poor on aquatic resources, then the future for our 
target group is bleak indeed. 
 
The history of inland fisheries leaves little room for optimism. But, take heart! Personally, I think that 
attitudes are rapidly changing. Yes there are inland fisheries out there, they are important, they do 
justify attention, and yes - there is a lot we can do to help. 
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Poster 2-3 
Dependence on aquatic resources 
 
Provisional data for a recent survey in S. E. Asia: the dynamic floodplain fishery in An 
Giang Province, Mekong Delta, Viet Nam’3111 
 
Region characteristics. Northern part of Viet Nam Mekong Delta (on border with Cambodia), adjacent 
to Mekong and Bassac Rivers. High population density. Diverse economy with dominance of agro-
fishery livelihoods. High percentage rural poor. High population density. Extensive aquatic resources, 
mainly river floodplain, canals and river channels. 
 
Survey methods. The information obtained includes the degree of peoples’ participation in, and 
dependence on, capture fisheries (and aquaculture) and the absolute and relative economic importance 
of aquatic resources in the livelihood of rural people. The methodology applied was a questionnaire 
based survey in a random sample in 10 communes (58 Sub-communes), covering 1002 households and 
1002 individuals. 
 
Summary findings. For food supply, rice farming is considered the most important activity by most 
households but fishing and collection of aquatic animals is second in importance. Capture fisheries 
were ranked first by 29% of households and second most important activity by 32% of households. 
Compared to livestock rearing, the nearest ranked activity, fishing and collection is assigned a higher 
overall importance. For income, rice farming is ranked highest by most households but capture fisheries 
activities are ranked clearly in second place for income. About 29% of households awarded it first rank 
for income and 39% awarded it second rank for income. The capture fisheries sector is clearly very 
important for income generation in this area. 
 
Overall, 66% of households are engaged in fishing. In these, an average 37% of the household members 
are active fisher and collectors. The fishery is highly commercialised even at the small-scale level. 
 
Communes located further away from towns and the Mekong and Bassac rivers, but close to the large 
seasonally inundated areas (floodplains), had a higher percentage of households involved in fishing than 
communes near the rivers. Households living further from rivers are mainly involved in agriculture in 
what can be called a farming-fishing system where the two activities are integrated. 
 
There is a high level of employment in the capture fisheries sector including employed and self-
employed fish traders. Self-employment is also common in fish paste and fermentation home industries 
but there are also bigger industrialised operations with hired labour. Fish sauce production tends to be 
industrialised. The production of nets, traps and other gears tend to be small-scale household level 
operations. There are differences between the genders in involvement in fisheries with the commercial 
catching and fisheries related wage labour being dominated by men. Women are involved more with 
smaller-scale household food production activities. Migratory fishers, both resident in the area and 
leaving it to go fishing elsewhere and those coming to the area from outside, are common. 
 
The fishing gears used are very diverse and depend mainly on the habitats exploited, the target species 
and the purpose of exploitation. The most common small-scale fishing gears used in An Giang are gill 
nets, hooks, cast-net, and small traps. About 55% of all fishing households use gill nets (average 6.8 
gill-nets/household), 34% of households use hooks (average 44.8 active hooks/household) and 
 
_____________________________ 
 8[1]A Fisheries survey of An Giang Province, Viet Nam. Lam P. T., Phuong P. M. , Tung N. I., Coates D., Sjorslev J. G., 
Visser TA. M. (2000). Research Institute for Aquaculture Number 2, Ho Chi Mmli City, Department of Fisheries An Giang 
Province, Fisheries Department, Can Tho University, and Asseessment of Mekong Fisheries Component, Mekong River 
Commission Fisheries Programme. In press. Inquires: mekongfisheries@usa.net 
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39.18% of households catch fish by hand (scooping with the hands). Only 25% of “professional 
fishing” households operate large-scale fishing gears (bag nets, or dais, and large traps/barrages). 
 
Much of the land in the province is flooded for 3-4 months per year. This forms the major habitat for 
fishes and fish production is high at this time. These areas tend to be classified according to their 
mainly dry-season agricultural use but are essentially river floodplain. The land classification system 
distorts perceptions of resource exploitation at the planning level and results in the importance of 
aquatic habitats being significantly under-valued. “Wet rice irrigated” (that is, river floodplain) is used 
for fishing by the highest number of households (67%), followed by perennial river (28%), perennial 
canal (25%), and “wet rice rainfed” (8%). All habitats listed are used for fishing throughout the year.  
 
Fishing activities increase from the end of June to the end of November; in response to the rainy season 
normally starting at the end of April leading to the floods starting around May. At this time the fish 
migrate into flooded areas for feeding and spawning (from May to June). The fishing frequency is very 
high in all habitats during the peak flood season (from end of August to November). In general, towards 
the end of this period the fish begin to migrate out of the flooded plain with the receding flood waters. 
They also become more vulnerable at this time to gears set to “filter” the receding waters, especially 
barrage fences and dais. Therefore, this period is the time of highest fish catches in the year for the 
larger commercial gears. The average duration of fishing for the professional fishers is 10 months/year, 
whereas part-time fishers spend only 7.3 months/year fishing. The fishing frequency of the professional 
fishers is more even over the year, and probably intensifies from September to December and again in 
February when they target migratory species. 
 
There appear to be few community-based management systems in operation in the area but there is a 
wide range of government regulations in force aimed at fisheries management. 
 
The total catch of the 661 fishing households was 708,246 kg/year in which Perennial Canal has the 
highest average catch with 1324.78 kg/household/year (for those households fishing there). This is 
possibly because canals are used as migration routes by the fish and are accessible to high efficiency 
gears. The average catch in “Wet Rice Inundated” (i.e., flooded plain) and Perennial River are almost 
the same (835 and 833.13 kg/household/year respectively - for those households fishing there), 
followed by “Wet Rice Irrigated” with 651.45 kg/household/year. Mean household and individual 
catches are even higher than those reported for main fishing areas in Cambodia, which have similar 
resources. This is likely because of the higher demand and better developed markets. 
 
The “Professional fishing” household group (that is households reporting they have a resident 
“professional fisher”), as expected, catch much more than the “part-time fishing household” group (that 
is, households not reporting a professional fisher present). However, much fewer households are headed 
by a professional fisherman. The total catch from professional fishing households is 170,511 kg per 
annum (for the total sample of households). The same calculation for “part-time” fishing households 
gives an estimate of 282,809 kg for the total sample of 1002 households. Therefore, roughly, based on 
reports from households, part-time fishers as a group account for nearly twice the catch of professional 
fishers. Caution must be taken when comparing results of “professional” versus “part-time” fishers. The 
terms are ambiguous. Reports of individual fishermen show that people who categorise themselves as 
“part-time” can in fact catch much more fish than some who consider themselves “professional”. 
However, the overall estimates of total catches used here do not rely on these definitions but are based 
largely on the consideration of a number of different estimates based on household catches, individual 
catches and catches by gear type (irrespective of whether “professional” category or not). The survey, 
however, highlights that the fishery is not adequately described or quantified by considering 
“professional” (or licensed) fishers as the prominent group. 
 
Based on the household reports, the consumption of aquatic animals (fish and other kinds) is 77.7 
kg/person/year of which fresh fish (and other aquatic animals) accounts for 49.9 kg/person/year and the 
remaining 28.8 kg other fisheries products (fermented fish, fish paste, dried fish, smoked fish, and fish 
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sauce). This is equivalent to 19.2 kg of protein per year per person. Household consumption of other 
animal products averages 35.4 kg/person/year (converted to 6.2 kg protein), which is mainly 
 
pork, beef, and chicken. In the dry season, 76% of the fish consumed is purchased. In the flood season, 
purchases and own catches are 50/50. In dry season, 64% of households consume fish products 
(including preserved) 2 to 3 times per day, with 84% consuming fish products at this rate in the flood 
season. 
 
Of the 1002 individual people interviewed (at random) 45% reported that they went fishing. Of the 
people involved in fishing, catches are estimated to average between 672 and 1000 kg per person per 
year (depending on the assumptions made). Whilst the largest proportion (91%) of fishers reported that 
part of their catch was used for home consumption, the bulk of the total catch is sold, predominantly to 
middlemen. The fishery is very diverse and a total of 76 species groups were reported to be caught at 
the time of the survey only. No single species dominate the catches except during brief periods of mass 
migrations. Apart from fish, freshwater mussels and prawns are also very important in catches. 
 
Provisional figures for total catches are presented here. These are being cross-checked and compared 
with empirical official statistics. The total catch for the sample population was calculated using a 
variety of methods, most based on conservative assumptions. The sample population is estimated to 
consume 437,451 kg of fish per annum. Since the fishery is highly commercialised, total catches are 
considered to be much higher (that is fish are “exported” from the sample or used for non-human 
consumption). Two conservative methods of estimating total catches give estimates of 687,357 and 
708,246 kg per year for the sample population. 
 
The sample population was chosen at random and was large. It is therefore considered to be 
representative of the population of the province as a whole. On this basis the total amount of fish 
consumed in An Giang Province is estimated at 159,888 tons per year. Total fish catches are estimated 
at about 187,000 tons per annum (by excluding outlier large catches) but are estimated at between 
251,228 and 258,863 tons per annum by including commercial catches from industrialised gears. Cross-
checking the official records of the number of gears in the province, against data from this survey on 
catches achieved by those gears, gives an estimate of 66,679 tons per annum compared to the official 
figure of 72,500 kg per annum. However, the design of this current survey gives better information for 
the more common (smaller) gears and the official statistics are likely more accurate for the gears they 
cover. Therefore, these figures for total catches presented here do not contradict official statistics for the 
province but point to the need to consider that those figures apply to only a section of the fishery 
(probably mainly the licensed gears). 
 
Based on data for fish consumption and the disposal of catches, 53% of the total catch estimate for the 
province is exported from the province or goes into non-human consumption in the province. 
Considering the degree of commercialisation of the fishery, including processing, marketing and 
transportation, this estimate is quite reasonable. 
 
Fourteen percent of households report they are involved in aquaculture and aquaculture production 
estimates are also higher than official figures suggest but remain less than 50% of the capture fishery 
production. Aquaculture is also highly commercialised, but many small-scale producers occur. 
However, a significant amount of fish from the capture fishery is diverted to aquaculture as fish feed. 
This value-adding process results in some duplication of production figures and an underestimate of the 
contribution of capture fisheries and their importance for sustaining aquaculture. 
 
Provisional figures for capture fisheries and aquaculture production for An Giang Province are shown 
in Fig. 1. Estimates are currently being refined but the data show the importance of smaller-scale 
activities (for both capture and culture) in the province and the dependence of the aquaculture sector on 
captured fisheries. 
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Poster 2-4 
Small-scale Aquaculture Development in Vietnam: A Review of the VAC Studies carried out in 
association with the AIT Aqua Outreach Program 
 
A poster submitted by Harvey Demaine 
 
The following review is part of an ongoing analysis of the development of integrated agriculture-
aquaculture systems in Vietnam carried out within the framework of the Asian Institute of Technology’s 
Aqua Outreach Program (AOP). The review is an attempt to show the role of IAA, or VAC systems as 
they are known in Vietnam, in rural livelihoods. This extract highlights the situation in the Red River 
delta in the period before Project intervention. 
 
 
Integrated Agriculture-Aquaculture (VAC) Systems in the Red River Delta 
 
The Red River delta (average population density 1,000 per /km2, rising to over 1.200 per km2 in 
provinces like Bac Ninh and Thai Binh) is one of the most densely populated rural areas in the world. 
As 80% of the delta population makes its living from agriculture activities, the limitation of arable land 
is seen as the main constraint to livelihood improvement and the promotion of integrated farming 
centred around a fish pond has long been considered to be a promising option. In 1994 the VAC 
systems became an immediate focus of the SJDA-funded AIT AOP Project in Northern Vietnam “Rural 
development through Aquaculture in Indochina” in co-operation with the Research Institute for 
Aquaculture No.1 
 
From initial reconnaissance, it was felt that the potential of the fish culture sub-system had not been 
fully realised and that the systems were breaking down under the influence of market forces promoting 
the high input culture of high value aquatic animals such as soft-shelled turtles and frogs, which 
damaged the essence of the integrated system, the recycling of nutrients between the subsystems. 
 
Recognizing that rice system offer an important input (rice bran and broken rice) to VAC, whilst 
competing for the available manure and labour, it was observed that rice yields vary considerably with 
agro-ecological conditions, and it was likely that there were several, not just one VAC model. Thus 
during the 1995 cropping season, the basic parameters of the system were investigated, starting from a 
baseline survey of 241 farmers from 8 communes in four different agro-ecological zones: 
 
1. Low-lying lands, characterized by two rice crops, but in which the second rainy season crop was 
subject to flood and therefore low yielding (2-3 tonnes per ha). 
2. Zone of intensive aquaculture, in which two crops of rice with yields of up to five tonnes per 
hectare could be achieved. This zone was subdivided into double-crop rice lands (2a) and areas 
in which a third, dry-foot, crop could be cultivated in the winter season (2b). 
3. Suburban zone around Ha Noi city which has the advantage of the urban market for vegetables 
and fruit and can take advantage of urban-industrial by-products such as brewery waste and 
nightsoil as agricultural inputs. 
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The average household land holdings across the zones are similar, but the area of crop land in the 
lowland zone is much the largest, while gardens are bigger in the suburban zone and pond size in the 
intensive zone (1829m2) zone. (There are wide variations about these mean figures, as shown in 
Table1. 
 
Table 1: Household Size and Holdin Area b Different T es of Land 
 Zone Family size Cro in land m2 Garden land m2 Pond m2 Total m2 
 Lowland 5.3 4087.1 463.8 1286.1 5836.9 
 Intensive 5.1 2828.4 557.8 1829.1 5215.3 
 Suburban 5.3 2012.5 1555.4 861.1 4425.0 
 
These differences in the size and nature of land holdings are reflected in the distribution of the activities 
of households. Two-thirds of households having a pond did not pay sufficient attention to it for 
aquaculture to be considered even a secondary occupation. 
 
In lowland and intensive zones gardens are planted mainly with seasonal vegetables and other low 
value fruit trees (banana, papaya), which mainly meet household consumption, needs and are not grown 
for generating income. By contrast, in the suburban zone, the great demand for seasonal vegetables, 
flowers and high-value fruits from the urban area, means that the garden is usually operated intensively 
resulting in the generation of considerable income for the farmers. 
 
Usually in northern Vietnam, each family keeps a buffalo for land preparation, 1-2 pigs and some 
chickens and ducks, for consumption and occasional sale. Livestock raising is a important activity for 
farmers because it generates organic manure for other agriculture activities, but the income from this 
sector does not contribute much for most households. 
 
Fishponds were generally stocked at low densities and where possible with large size fingerlings (Table 
3). There were three mains types of inputs used in fishponds: grasses, organic manure and agricultural 
by-products (mainly rice bran) (Table 4). 
 
Table 3: Stocking Densities and Yields in Fish Culture Systems by Zone 
Zone Household No. Stocking density fish/m2 Pond productivity k /ha) 
 Mean St. Dev. Mean I St. Dev. 
Lowland 40 2.7 2.6 3395 2188 
Intensive 89 2.1 2.4 2477 I 1835 
Suburban 21 1.6 1.7 1904  1506 
 
 
Table 4: Level of Major Inputs in Fish Culture by Zone 
Zone Grass k s Manure k s      By -product k s 
 Mean S. Dev. % Mean S. Dev. % Mean S. Dev. % Hh 
   Hh   Hh 
 
1  91,033 193,014 56.8 15,572 18,267 68.6  6,750 22,993 64.7 
2             52,969        148,085 57.1        15,152       19,912    72.4       3,068         7,382          52.4 
3 33,054 51,541 42.9 6,478 9,469 54.3 583 472      31.4 
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These typical inputs are more commonly used by farmers in the low-lying and intensive zones with 
lower levels in the suburban zone, Although farmers in Zone 2 are more likely to use manure than any 
other inputs, whereas those in Zone 1 use agricultural by-products by a greater extent. Average levels of 
manure inputs are very similar between the two zones and in both the levels vary widely between 
farmers. Large amounts of grasses are fed into ponds, particularly in Zone 1. This may be another factor 
in the higher yields recorded in this area. 
 
Although the crop system is considered as the main activity of the households, only in the case of the 
intensive zone, where rice is double-cropped and achieves yields of up to 12 tonnes per hectare per 
year, is income coming from the field crop sector (VND 7.502 mm.) more or less the same as that from 
VAC (VND 7.734 mm.). In the two other zones, income from VAC far exceeds the income from the 
field crop sub-system. Within VAC system, the income structure also varies from zone to zone. 
Remarkably aquaculture makes the largest contribution in the low-lying and intensive zones and is on a 
par with animal husbandry in the suburban zone. 
 
Following the AOP survey, a further agro-socio-economic household questionnaire survey was 
conducted by Chung et al (1996b) as a sub-contract under the UNDP Project, ‘Aquaculture Extension 
in Vietnam’ to evaluate the current socio-economic status of VAC integrated farming in four agro-
ecological zones of the North of Vietnam: lowland; midland; highland; and the northern provinces of 
the central part of Vietnam (northern Trung Bo). Specific to the Red River delta, the report shows 
households with a holding size typical of the region (4,937 m2), but with a remarkably low area under 
rice (1,418 m2) compared to ponds (2,385 m2). The pond sub-system thus constitutes fully 48.3% of 
the total holding, not including the rice-fish holdings. This is partly explained by the fact that some 
farmers have obtained ponds in previously low-lying swampland areas through bidding; these farmers 
are said to be the better-off, although some are rented by a group of farmers and the output shared. 
 
Average gross farm incomes in the lowland area in this study were put at VND3 1.95 mln (around 
US$2,500). Of this the VAC system offered over 80% of the total, with aquaculture alone comprising 
40.2% (VND 12.86 mln or. roughly US$1,000). However, these overall figures hid the fact that there 
were three separate systems being followed: grow-out in ponds, grow-out combined with the production 
of animal feed (macrophytes for pigs) and fingerling production. Over one-third of farmers followed 
this third system, which offers a higher return, with the gross margin twice that of grow-out culture. 
 
Farmers in this sample predominantly followed a mixed polyculture dominated by grass carp (87.0% of 
households), silver carp (80.6%) and rohu (74.2%). Average stocking densities were quite high at 4.2 
fish per m2 of pond. Fish were predominantly fed on on-farm inputs, such as pig manure (90% of 
households), grass (73.3%), garden leaves (waste vegetables — 53.3%), rice bran (46.7%) and nightsoil 
(40%). Of these only rice bran was purchased to any degree. Fish were typically reared for between 8-9 
months from April to harvest in December. 
 
Returns for grow-out culture in the Red River lowland averaged VND 15.451 mln per hectare, on a 
variable cost of VND1O.737 mln. As noted above, variable costs were largely composed of on-farm 
inputs, although seed made up 37.1% of the total cost and pond maintenance, harvesting and others 
around 18%. Yields averaged 2.686 tons per hectare. It appears that yields could have been higher, but 
farmers suffered from fish mortality due to red spot disease in grass carp; fully 96.7% of farmers 
expressed this as a problem. 
 
It is not clear from the study whether the survey in the Red River Delta was carried in the same villages 
covered by other projects based at the Research Institute for Aquaculture No.1, such as the AIT Aqua 
Outreach Program. Both districts selected were previously included in comprehensive surveys and 
subsequent on-farm trials, beginning in 1996) and naturally the inclusion of those trialists or even the 
same communes in the survey might have skewed the results. 
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The study by Thanh (1996) specifically selects the two communes included in the AIT Aqua Outreach 
Program, Cam Hoang in Cam Binh district of Hai Hung (now Hai Duong) and Trung Chinh in Gia 
Luong district of Bac Ninh. This study seeks to deepen the baseline survey carried out by the AIT AOP 
by examining in detail different groups of fish rearing households classified as ‘traditional VAC’ and 
‘improved VAC’ based on the level of intensification/investment and possibly throws some light on the 
differences between the AOP survey and that conducted for UNDP. An investment level of VND 1.5 
mln in the fish culture system and a fish yield of 90 kgs/sao [360 m2] is taken as the threshold between 
the two groups. 
 
Thanh’s analysis shows clear differences between the nature of fish culture practised in the ‘traditional’ 
system and that of improved VAC. Fish pond holdings in the latter are on average 2-3 times higher than 
in traditional VAC. Farmers in the traditional VAC system practice a grass-carp based polyculture of 
rearing fish in a pond also used to produce macrophytes for pig feed. Those practising improved VAC 
systems have adopted improved techniques, reducing stocking densities, increasing the size of stocked 
fingerlings, changing the polyculture mix, in particular to reduce the proportion of low-value silver 
carp, and utilizing inorganic fertilizers. Some, however, have begun to specialize in fingerling 
production or a monoculture of hybrid catfish (arguably moving away from integrated agriculture-
aquaculture) 
 
Thanh shows that these differences in the typical polyculture system (i.e. not including the specialized 
enterprises) lead to higher yields in the ‘improved system’ in both communes, from 68 to 102 kgs per 
sao (27.78 sao = 1 ha) in Cam Hoang and from 81 to 135 kgs per sao in Trung Chinh. A better size of 
fish has also led to an increase in selling price, so that, despite an increase in variable costs, gross 
margins are also higher: VND338,000 per sao compared to VND2O9,000 in Cam Hoang and VND5 
15,000 per sao in comparison with VND 268,000 in Trung Chinh. 
 
Several of these improved practices were taken up and built upon by the AQP project in carrying out 
farm trials with farmers in the selected communes between 1996 and 1998. The results of these trials 
are analysed on a preliminary basis in a paper by Luu et al, presented at the AFS conference in 
Chiangmai in late 1998. 
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Poster 2-5 
Dependence on aquatic resources 
 
Summary of a recent survey in S. E. Asia: Luang Prabang Province, northern Lao PDR 
 
Note: A fisheries Survey of Luang Prabang Province, Lao PDR. (2000) Chanphaseuth, T, 
Kongsavath, 5, Sisomphon T, Kenchanh S., Khamla, Thongsai, Xayavong B., Sommai, Sjorslev J. 
G., Jorgensen J. V. Poulsen, A. F. Visser, TAM, Coates, D. Living Aquatic Resources Research 
Institute, Department of Fisheries and Assessment of Mekong Fisheries Component, Mekong 
River Commission Fisheries Programme. In press. Inquiries mekongfisheries@usa.net 
 
 
Region characteristics — remote mountainous area, aquatic resources mainly rivers and streams. 
Relatively low population density. Poor socio-economic development, essentially non-monetary, agro-
fishery economy. Classic rural poor communities. High incidence of slash-and-bum subsistence 
agriculture. 
 
Survey methodology. A questionnaire based survey of a random sample of the villages, households and 
individuals in Luangprabang Province. The sample comprises 27 villages, 179 households and 500 
individuals. This sample is statistically valid for the province as a whole. 
 
Summary of aquatic resources dependency.’ Fishing and collection of aquatic animals is a very 
important subsistence activity and integrated with all other aspects of people’s livelihood strategies. In 
63% of villages more than 95% of the households are reported to be dependent on fishing and 
collection of aquatic animals for subsistence. In another 22% of villages, between 75% and 25% of the 
households are likewise dependent. In one village, all households are reported to be dependent on 
fishing for both food and income. Fishing and collection is overall ranked as the third most important 
activity after rice farming and livestock rearing. In general, the area is characterised by a non-monetary 
economy and fishing, in common with most activities, does not appear to be important for income. 
However, two villages (7.5%) have professional (commercial) fishermen and in those 10% of the 
households get their main income from fishery related activities. Overall, 83% of the households report 
to fish and collect aquatic animals and in these households, on average, 41 % of the household 
members, of which 20% are children, are actively involved. A large variety of gears are used and in a 
wide range of fishing grounds (habitats). 
 
The distance from a village to the nearest flowing water (river) is an important factor determining the 
scale of household dependency on fishing and collection of aquatic animals. The most important fishing 
grounds (habitats) exploited are rivers and streams of varying sizes followed by rice fields (Fig. 1). 
April and May are the most important fishing months followed by March and June, July. However, 
fishing activities are reported throughout the year. 
 
Aquaculture in this area is not as important as capture fisheries. Only 4 households (2%) ranked it (at 
all) as important for food, and only 1 (0.5%) household for income. The average yearly production per 
household from aquaculture ponds (amongst the households having ponds) was only the same as the 
average catch of the much larger number of households fishing in rivers. 
 
Most of the fish (and aquatic animals) caught is consumed by the same household that caught it. 
However, a significant amount is given away (to other households or villages), sold or used in barter 
trade. 
 
Community-based management systems for living aquatic resources are widespread. 52% of the 
villages report that they have some form of local management system for their resources. These include 
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conservation zones and restrictions on seasons, gears and fishing certain species. They often apply to 
migratory species and relate to specific spawning sites. Some of these fish stocks are very 
 
 
likely transboundary in nature (that is, they migrate to and from different countries). The extent of 
development of community-based management bodes well for the long-term sustainability of the 
fisheries. However, the current management activities appear to relate only to fishing effort and access. 
Major threats to the fishery arise from outside the sector (environmental degradation). These important 
fisheries are, therefore, considered to be highly vulnerable unless a cross-sectoral approach to resources 
management can be successfully developed and applied. 
 
Various methods to calculate total catches by villages, households or individuals are discussed. The 
catch reports from households are shown to be under-reported, probably due to the household heads 
ignorance of the activities of other family members (based on interviews of individuals within 
households). Fish consumption by households is probably the most accurate method of calculating fish 
catches, provided that sources of fish in a diet are reliably known (e.g., caught, cultured, purchased 
etc.). Fish catches and consumption are significantly correlated (Fig. 2). Various methods to calculate 
consumption are discussed. The average yearly per capita consumption of all fish and aquatic animal 
products is estimated to be around 22 kg per person per year. Fish and aquatic animals account for 
around 40% of the total animal product consumption, but for between 50% to 55% of the total animal 
protein intake if standard conversion rates are applied in order to correct for differences in protein 
content of various foods. These figures correspond extremely well to comparable survey data. Over 80 
species are caught and consumed with no single taxon dominating; in addition to fin-fish, molluscs 
(snails and mussels) and crustaceans (shrimps and crabs) are important. Riverine algae (“seaweed”) is 
an unusual local resource. 
 
55% of the 500 individuals interviewed reported that they fish or collect aquatic animals. The catch 
figures of individuals are very variable with a mean of 57 kg per person per year. 
 
Various methods of calculating total catches of fish (and other aquatic animals) for the whole of 
Luangprabang Province, based on extrapolations from the data, are discussed. A conservative approach 
was taken to this estimate by discarding data for abnormally high catches or consumption. Methods 
likely to give the most accurate result were favoured. Overall, the estimates produced were in 
reasonable agreement with each other, taking into account likely sources of error. It is concluded that 
the total fish and aquatic animal production (catch) per year for Luangprabang Province is within a 
range of 9 to 14 thousand tons, and probably towards the upper end of this estimate. Although this is up 
to 20 times the current official figure for fish catches for the Province, existing statistics do not take into 
account small-scale activities which dominate the fishery. The results of this survey, therefore, do not 
contradict any official figures but simply provide a better basis for future assessments of the importance 
of
 
fisheries in the upper Mekong region. 
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Figure 1: The distribution of fishing effort in various habitats 
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Poster 2-6 
 
The importance of fishing for different social strata in rural Bangladesh, 
experiences of the CPP project 
Gertjan de Graaf4111 and Felix Marttin 
 
The Compartmentalisation Pilot Project, a water management project in Tangail, Bangladesh, 
monitored floodplain fisheries during the period May 1992 till May 2000. To provide some data for the 
discussion on “the importance of aquatic resources for the rural poor” we have summarised some 
of our results in this paper. 
 
THE FISHERMEN 
 
The fishermen in the CPP-project area can be classified in the following groups: 
 
Professional fishermen 
 
Their main occupation is fishing throughout the year and their total number was estimated at 355 at the 
start of CPP and this reduced to about 300 in 1998. Traditionally the professional fishermen in 
Bangladesh and also in the CPP project area are low cast Hindu (Schidule) with fishing mainly carried 
out by the Rajbangshi, the Bapari and Halder communities. The professional Hindu fishermen belong to 
the poorest segment of the population and some basic socio-economic data are presented in Table 1. 
 
Table 1: Socio economic parameters of professional fishermen in the CPP project area 
 
Average annual income per HH 14000 Tk 10[2] 
Percentage functional landless 94% 
One room house 75% 
Assets below 2000 Tk 97% 
 
Occasional fishermen 
 
In the social stratified society of Bangladesh fishing was considered as a taboo for Muslims. But the last 
decades the number of Muslims with fishing as a major occupation increased. This often in spite of 
intense social pressure from their co-religionists who regarded the involvement of anyone from their 
village in fishing as impinging on the status of the community. Because of this social stigma, people 
who have overcome the social barrier fish occasionally but relatively intensively during the period 
when fish is easily available (FAP 17, 1995). 
 
 
Subsistence fishermen 
 
Subsistence fishermen fish mainly for their own consumption. They use a simple gear and often it is the 
children or the elders who catch the fish. The total number of households carrying out subsistence 
fishing in the CPP area was estimated at 23 000 (68% of the rural population, Household survey CPP, 
1992). 
 
 
 
 
[I] Nefisco foundation, Lijnbaansgracht 14c, Amsterdam, the Netherlands. Nefisco@igr.nl 
[2] 1 US$ =51 Tk 
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CATCH DISTRIBUTION 
In Figure 1 the distribution of the catch over the different fishermen over the different years is 
presented. On average 42% of the catch is caught by occasional fishermen, 19% is caught by 
professional fishermen and 33%
 
or about 100 mt/year is caught by subsistence fishermen. 
 
 
 
 
Fig. 1. Distribution of the monthly catch among the different type of fishermen 
in the CPP project area. 
 
Fishing is an important economic activity in the CPP project area as is indicated by the number of 
fishing days it generates (Figure 2) 
 
 
 
 
Fig. 2. No of fishing days for the different type of fishermen in the CPP project area. 
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Depending on the extend of flooding between 50 000 and 150 000 fishing days are generated through 
subsistence fishing. This seems a lot but it has to be realised that this number is used by 23 000 
subsistence fisheries households living in the project area. The significance of subsistence fishing 
becomes clearer if looked upon the distribution over the different social strata and related to their 
annual income which is done in Table 2. 
 
Table 2: Key parameters of the catch of non-professional fishermen in the CPP project area 
in relation to their land holdings 
 
HH type No 
HH 
Annual 
catch 
Value 
annual 
catch 
(Tk) 
Value catch 
as % of 
annual 
income 
Fishing 
days 
Labour day 
equivalents 
 
Large farmer    475 0.0 0 0.00 % 0 0 
Medium farmer 1 362 4.3 300 0.57 % 7 6 
Small farmer 4 583 8.7 608 1.96 % 13 12 
Landless&Marginalfarmers 22 399 8.3 580 3.05 % 13 12 
 
 
From this we come to the same conclusion as FAP 17 (1995): subsistence fisheries is of importance for 
the rural poor of Bangladesh but the significance of fishing within the annual income should not be 
overstressed, it is one of many sources, which becomes more important during the flood season when 
all three of their main sources (agriculture labour, non-agriculture labour and self-employment) are at 
their annual low. 
 
It is our experience that in order to look upon the importance of fisheries for the rural poor you have to 
work with “clear definitions”. The results of our project show that 68% of the rural population in the 
project area are subsistence fishermen. It is however more correct to state that 68% of the rural 
population goes fishing when there is no other possibility to generate an income. 
 
Furthermore, any improvements on fisheries management have to be placed not only in the biological 
context of the area involved, but also in the social and cultural context of that area. Fisheries in the 
floodplains of Bangladesh is “biologically” similar to fisheries in the floodplains of Vietnam, but 
socially completely different as fishing for income in Bangladesh has a strong social taboo which is not 
the case in the Mekong Delta of Vietnam. 
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Poster 2-7 
 
Contribution of Fish to Food Security in Cambodia 
 
Dirk Lamberts11 
 
Food security for Cambodians means in the first place rice security. The verb for 'to eat' in Khmer 
translates iterally as 'to eat rice', and this is where most of the attention and efforts in the area of food 
security are focusing on. The high importance of fish in the national food security appears to be only 
recognized as such by those involved in the fisheries sector. 
 
Food security in Cambodia has three components of concern (MAFF 1996, FA0 1999): 
• food availability  
• access to food /transportation  
• diversification of food and diet 
 
The overall contribution of fish and fish products to different levels (household, community, country) of 
food security in Cambodia is difficult to assess. In order to make such assessment, reasonably good data 
are required on population, fish production, and availability of fish and fish products: 
 
 
Table 2. Fish for food security: data availability and quality 
 
Component Data availability and quality 
 
Humanpopulation 
 
Very good data became available with the completion of the national census in 
1998 (NIS, 1999) 
Fishproduction 
 
The official data under-report the production and do not include large parts of 
the fisheries (subsistence and rice field fisheries). Serious efforts are ongoing to 
collect more accurate and complete data on inland fish production (Van Zalinge 
& Thouk (ed.) 1999). Most recent (1999) official data include sectors 
previously disregarded (Figure 1). 
 
Fish availability This represents the production minus the quantity of fish that is exported 
(official data available but probably incomplete), lost due to spoilage (believed 
to be as
 
low as
 
10%) or that is used for purposes other than human onsumption. 
Distribution (transport) and accessibility (price) are the factors that further 
determine the availability at all levels. 
 
 
Many issues of natural resource management and valuation require a proper quantification of the 
volumes involved. Estimations of annual per person consumption of fish in Cambodia vary between 
13.3
 
kg (Csavas et al. 1994) and 75.6 kg (Ahmed et al. 1998). The lack of accurate production and 
availability figures is making it impossible to quantify with some degree of confidence the 
contribution of capture fisheries and aquaculture to food security in Cambodia (Lamberts 2000). 
 
 
11Contact address: 323 Ratchasima Road, Bangkok 10300, Thailand. E-mail lamberts@loxinfo.co.th or 
dlamberts@hotmail.com 
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In spite of this, numerous statements have been made regarding the importance of fish for food 
security in Cambodia at all levels, mostly without proper substantiation. Some 'data' are widely 
quoted but have an obscure origin and have begun leading a life of their own, becoming self- 
endorsing. Results from surveys tend to be biased by local consumption patterns and are usually not 
representative for the country as
 
a whole (e.g., Ahmed ef al. 1998, FA0 1999). 
 
On the other hand, the anecdotal evidence of the availability and consumption .of fish and fish 
products in most places and the high level of accessibility of fish for food (low price, common 
property resource, low investment in fishing gear, low opportunity cost), indicate that this is an 
important contributor to food security, especially at individual and household level, keeping in mind 
the constraints to food security mentioned higher (availability, accessibility and diet diversification). 
Access to fish appears possible at most times for almost all, even the poorest and least apt. 
 
 
 
 
 
Figure 1. Annual fish production and exports in Cambodia. Official figures, 1961-1999. (Source: 
FAOSTAT, except for the 1999 figures by the Department of Fisheriespers. comm.) 
 
The weakness of the data, and the historic under-reporting of the availability of fish for food in the 
country have contributed to the present lack of acknowledgement for the importance of fish for 
national food security. Furthermore, when the alleged importance of fisheries is mentioned, this is 
usually not reflected in subsequent policy statements and actions proposed to maintain and improve 
food security. 
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Table 3. Total fisheries production for 1999 (Department of Fisheriespers. comm.) 
                                                                                                            
Component  
 
Production 
Inland Fisheries: 231,000 tons 
Large and medium scale commercial fisheries 12 71,000 tons 
Family fisheries  115,000 tons 
Rice field Fisheries 45,000 tons 
Marine Fisheries 38,000 tons 
Total Capture Fisheries 269,000 tons 
Aquaculture 13 15,000 tons 
Total Fisheries Production 284,000 tons 
 
The resolutions of the National Seminar on Food Security and Nutrition in Cambodia (20-21 April 
1999) do not address directly the issue of fisheries and aquaculture as a (possibly important) 
contributing factor to food security. At the national level, they mention the strengthening of extension 
and intensification services to introduce improved production practices for all agriculture sectors and 
fisheries. It is not clear how this will or can apply to the capture fisheries. At community level, some 
of the adopted resolutions may have an impact on the preservation and durable exploitation of the 
capture fisheries, albeit mostly indirectly through environmental awareness promotion, improved 
transport infrastructure, and education on fisheries law and regulations. The resolution whereby the 
Royal Government commits itself to zoning of the land for agriculture, forest production, and forest 
conservation has large potential for conservation of the capture fisheries but does not mention the 
sector at all. Attention is almost exclusively oriented at improving aquaculture productivity while this 
makes up only a fraction of the production from the inland capture fisheries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12 Data for fishing season September 1998 - May 1999. The first four months of the 1999-2000 season are 
reported to have yielded 35,615 
tons, which is almost triple the volume reported for the same period of the 1998-1999 season. 
l 3 Including 50 tons of shrimp. 
 
 
 
 
 - 58 -   
 
 
 
References 
 
Ahmed, M., Navy, H., Vuthy, L. and M. Tiongco 1998. Socioeconomic assessment of 
 fteshwater capture fisheries in Cambodia: report on a household survey. Mokong River 
Commission Phnom Penh, Cambodia 186p. 
Csavas, I., Doulman, D. J., Petr, T. O., Prado, J. and L. Debas 1994. Cambodia –  
Rehabilitation and  development needs of the fishery sector.FA0 Fisheries Circular Nr. 873. 
FA0 Rome, Italy. 89 p. 
FA0 1999. ESN - Nutrition country profiles –  Cambodia. FAO Rome, Italy. 25 p 
Lamberts, D. 2000 (in preparation). Fisheries and aquaculture of theTonle Sap in cambodia.  
Including a case study on gillnet fisheries in Siem Reap. FAO, RAP Publication. Bangkok, 
Thailand. 
MAFF 1996. Food security in Cambodia. A country position papter. World Food Summit,  
Rome,  November 1996. Ministry o f Agriculture, Forestry and Fisheries, Phnom Penh, 
Cambodia. 20 p. 
NIS 1999. General population census of Cambodia 1998. Final census results. National  
Institute of  Statistics (NIS),Ministry of
 
Planning / UNFPA, Phnom Penh, Cambodia. 299 p. 
Van Zalinge, N. P. and N. Thouk (ed.) 1999. Present status of Cambodia’s freshwater capture  
fisheries  and management implications. Nine presentations given at the Annual Meeting of the 
Department of Fisheries of the Ministry of Agricultre, Forestry and Fisheries, 19-21 January 
1999. Mekong River Commission and Department of Fisheries, Phnom Penh, Cambodia. 149 p. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 - 59 -   
 
 
Issue 3: 
Technological processes which enhance poor peoples’ management aquatic resources 
 
Question 3.1. What is the experience/knowledge of conference participants about 
technologies/processes that benefit poor people? 
 
# 38) 6/19/00 From Matthias Halwart Reply 
     
I have looked at aquaculture, mainly from an economic perspective, throughout the world. Small scale 
cage culture in Vietnam and the Philippines, and small scale shrimp culture in some parts of Thailand, 
have had an enormous impact on poverty in some villages. Shrimp fanning in particular has provided, 
and has the potential to provide, an excellent income to small scale producers, especially if they are 
well organized. Unfortunately, these activities which generate the greatest income, and which could 
potentially have the greatest impact on poverty alleviation, are most likely to get out of control, create 
social and environmental problems, or be taken over by unscrupulous developers. In some cases they 
may actually result in increased poverty and environmental degradation. But it must be emphasised that 
it is not the technologies which are at fault, but rather the development (or political) process, and the 
way in which they are introduced and managed. There are of course “safer” options, but these will have 
much more limited impact on poverty. There is therefore a choice between safer and less intensive 
technologies, which may require less planning and management, and which have limited impact on 
poverty alleviation, and more intensive technologies, which need more planning and management, but 
which have the potential for far greater poverty reduction. The choice will depend on local 
circumstances: the capacity to manage; the availability of skills and resources; the existing pressure on 
land and aquatic resource use etc. 
 
# 71) 6/28/00 From Rafael III Guerrero Reply 
 
To enhance the management of aquatic resources by poor people, there must be provisions and 
opportunities for the following: 
 
1. People Empowerment - The poor should not only be the “object” and “subject” of development 
but also “participants” and “decision-makers” in development. This will require education, skill 
development and participatory management. 
 
2. Technology Support System - To uplift the socioeconomic well-being of the poor, appropriate 
technologies and processes need to be identified and properly implemented through the 
community-based approach for improving economic industries that will provide livelihood, 
income and their social benefits on a sustainable basis.> 
 
3. Institutional Support System - Besides enhancing their knowhow and how-to skills, the poor 
also need a strong and responsive institutional support system in the form of cooperatives, 
people’s organizations and aquatic resources management councils, and access to credit and 
market 
 
# 74) 6/29/00 From Upali S. Amarasinghe Reply 
 
In Sri Lanka, the inland capture fishery is dependent on the exotic tilapias. Mesh restrictions in the 
gillnet fishery and inability to use fishing gear other than gillnets due to the presence of impediments to 
fishing in ancient irrigation reservoirs, small-sized fish species (mainly cyprinids) remain unexploited. 
Poor consumer demand for these small-sized fish varieties also contributed to non-exploitation of them. 
Three independent studies in Sri Lankan reservoirs have shown that this resource can be differentially 
exploited using small mesh (<38 mm) gillnets without harming the tilapia fishery and that there is a 
significant fishery potential for them. They can be used to prepare fish meal in order to feed fish in net 
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cages where fish fry is raised up to fingerling size (in order to stock in seasonal reservoirs). Rural 
communities were educated through community workshops on these aspects. The rural communities 
now gradually adopt this strategy as a means of supplementing their income. 
 
# 72) 6/29/00 From Sunil Liyanage Reply  
 
Issue No. 3 is very important and relevant to present day’s issue of shrimp farming. Shrimp industry in 
Sri Lanka is much different from other countries. Except 5-6, all shrimp farmers are Sri Lankan and 
more than 60% of shrimp farmers are smallholders (less than 4 ha) consisting of fishermen, paddy 
farmers, government officers, small traders etc. These people do not have sufficient money to hire 
private consultants. There is no government extension service either. In such situation, technologies are 
not properly transferred and small holders use technology they got from others which have many gaps 
due passing from one to another. In such situation proper technology transfer is very important and 
process too. Unless it happens, poor people have half baked cake which will not be of use for them. 
Maybe danger to industry and environment. 
 
 
# 73) 6/29/00 From Upali S. Amarasinghe Reply 
 
In Sri Lanka, at the time when shrimp farming was started on a commercial scale in early l980s, 
research was lagging behind the industry. The main arguments were that in the areas where investors 
have started shrimp farming, the industry would not be successful because of the acid sulphate 
conditions in the soil and hypersaline conditions in water. The fact that the investors can make a 
considerable profit within a short period even though environmental conditions have deteriorated, has 
not been seriously considered. Even today, there is no proper scientific effort to define an effective 
strategy for sustainable development of shrimp farming. As the shrimp farmers and rural communities 
have already suffered from ill-practices of shrimp farming, they now require proper scientific guidance 
from state research institutions. Development of technologies and transfer of technologies to the 
industry and rural communities are extremely essential for the sustenance/revival of the industry. 
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Poster 3-1 
Is fish cage culture a sustainable livelihood option for the poor? 
Findings from an interdisciplinary situation appraisal carried out on the LO 
RIVER VIETNAM in November 1999 
 
A poster submitted by D. Little, J. Turn bull, M Crumlish, Institute of Aquaculture, Stirling University, 
Stirling FK9 4LA. 
Pham Anh Tuan, Research for Aquaculture MV (RJA 1), Bac Ninh, Hanoi, Vietnam. 
S. Chinabut at Aquatic Animal Health Research Institute (AAHRI), Bangkok Thailand. 
A. MacNiven Asian institute of Technology (AIT), Bangkok Thailand. 
K McAndrew CARE, Bangladesh. 
 
 
CAGE CULTURE THEN 
 
• Fish cage culture first started on the Lo River in 1978. The number of households adopting this 
form of pen-urban aquaculture continued to expand as both increased seed availability and credit 
schemes became readily accessible. 
• Mass mortalities in 1995 resulted in a dramatic decline in the number of cages but despite this 84 
households with over 100 cages still have fish cage culture as part of their activities in Tuyen Quang 
Town (TQ town) 
 
CAGE CULTURE NOW 
 
• Over two thirds of the cage farming households interviewed in TQ town had land and most families 
had 1 or 2 cages, located near the family home. Almost all cages were constructed from bamboo as 
this material is light, cheap and robust but individual farmers adopted various construction 
strategies. 
• Grass carp has a high domestic market value, particularly in rural areas and the value of 1kg of 
grass carp is equivalent to 1 full day spent fishing or 3 days making handicrafts. Cage culture 
blended well with the other activities but was intended as a means of accumulating savings by over 
half of the farmers interviewed. 
• Seventy two percent of farmers stocked grass carp and the size ranged from 7g to 2kg. In theory, 
poorer farmers stocked smaller fish and it was found that fish less than 250g in weight were more 
susceptible to health problems. A single production cycle was intended to last two years, but few 
farmers were able to achieve this. Some had to emergency harvest their crop due to diseases and 
others had to remove fish to provide money to feed their family. Only 22% of cage farmers 
interviewed had successfully completed a full production cycle and harvested at least one cage since 
stocking. 
 
INSTITUTIONAL CONTEXT 
 
• Government loans are available for cage farmers but it is a complicated process to obtain a loan. 
The maximum amount of money received is 5 million VND per household and this is used to buy 
materials to build cages, fish seed and provide a shelter on the cages. 
• The shelter on the cages may be accommodation for the household or a small hut where the guard 
sleeps at night. 
• Security in the form of a house or land is required as collateral by the bank and only 10% of the 
cage farmers were able to provide this by themselves. The majority of households had to join 
associations that then provide the required collateral and thus adhere to commune restrictions. 
• Currently, a loan usually lasts for 2 years with a monthly interest rate of 0.8% and half of the total 
loan must be repaid in 1 year. One key informant estimated that 75% of cage farmers could not pay 
back the loan in time. 
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• If households are unable to repay the loan back then the Bank can ‘freeze’ the payments for 3 years 
or extend the loan for a further 2 years until the families are able to repay the money borrowed. It is 
almost impossible to obtain another loan if there are outstanding debts. 
 
WHAT ARE THE PROBLEMS? 
 
• Nearly 90% of farmers had problems and over 80% reported fish losses due to diseases as a major 
constraint to producing a successful harvest. Cage damage, electrofishing and poor environmental 
conditions also occurred resulting in fish losses. 
• Disease outbreaks were reported during the wet season when the environmental conditions 
deteriorated and there was an increase in water turbidity. 
• More than half of the farmers found that disease was most common in fish less than 250g. They 
recognised fish health problems using various behavioural and physical signs. 
• A variety of infections or environmental conditions could have produced the fish health problems 
described by the farmers. 
 
DIPPING INTO THE SAVINGS FUND 
 
• Culturing fish in cages appears to be a gamble taken by poor people to accumulate assets and reduce 
poverty. 
• Cage culture has risks that often result in incomplete production cycles and premature harvest. 
• Early detection of sick fish can allow an emergency harvest. The farmers can then either use fish to 
feed the family or sell them. However, sick fish are worth only half as much as healthy fish. 
• Nevertheless, farmers that suffer fish mortalities are still able to use these fish as a protein source in 
pig feed. 
• Cage farmers may also harvest some healthy fish prematurely to provide a daily income or as food 
for the family. 
 
MANAGING RISKS 
 
• Sophisticated husbandry skills allow fish health problems to be detected early. 
• Emergency or premature harvesting mean farmers can still gain benefit from sick fish. 
• Recently some farmers have stocked their cages with another species of fish. A native carp, Ca 
Bong has become popular either alone or with grass carp. This native fish appears to be less 
susceptible to diseases. 
• Stocking fish at 250g were one and a half time more likely to suffer losses from diseases compared 
with stocking larger fish. 
• Cages generally became a focus of family activities and division of labour allowed a high level of 
care. 
• Fish farmers try to reduce disease problems using available treatments. 
• Communes provide support and guidance for the cage fanners, aiding dissemination of information. 
 
WHY CAGE CULTURE? 
 
• Poor people view this as a way to escape poverty. 
• Successful cage culture can return benefit approximately 5 times greater than livestock 
• Complimentary to other activities within their livelihood portfolio. 
• Good use of the household labour - women/children collect feed, men can fish whilst guarding the 
cages. 
• Source of seed is readily available through hatcheries and middlemen/fry traders. 
• Fish are cheap to raise as they eat grass and other vegetation. 
• A ready market exists with a constant demand for these fish. 
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• Grass carp and other fish are valuable: selling 1 kg of grass carp is equivalent to 3 days work at 
other activities. 
• Government loans are available to help poor farmers start cage culture and for many this also 
supplies a place to live. 
• Fish may be marketed flexibly compared with livestock. 
 
KEY RESEARCHABLE & DEVELOPMENTAL ISSUES 
 
• Better understanding of the risk factors involved such as the size, source and preparation of the fish 
seed. 
• Loan system needs to be flexible to meet the demands of the poor. 
• Optimise information exchange between farmers more effectively. 
 
STUDY METHODS 
 
• The situation appraisal combined two methodologies to gather quantitative and qualitative data on 
the social-economic, technical/production and fish health management issues using focus group 
discussions, key informant interviews and a structured survey. 
• The study concentrated in TQ town where six communes where involved in cage culture and in 
total 34 households were randomly chosen and successfully interviewed. 
• Results in this study were analysed for statistical significance, e.g. increased susceptibility of fish to 
diseases at 250g. 
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Poster  3-2 
 
Slow and Steady Wins the Race: 
Incremental Development of Improved Aquatic Farming Systems 
 
A poster submitted by Randy Brummett 
 
For many years, the push to develop aquaculture has been led by technicians who felt that the improved 
methods were obviously so much better than previous techniques that any farmer with the right site 
characteristics would rush to take them up. The vast majority of projects based on this assumption 
failed. As more is known about farmer decision-making, we have greater insights into why technologies 
that could be used to save lives and improve the quality of life are not readily adopted. There are, in 
fact, several important social and economic constraints to adoption of even radically better technology: 
 
Poor Quality of Extension 
Weak extension services cannot provide clear and comprehensive guidance to poorly educated farmers. 
If farmers cannot directly access the technological literature, they must rely on extension agents to 
interpret it and help them apply it to their farms. Extension agents, who do not fully understand the 
underlying principles of a technology, tend to confuse farmers and give them a feeling that these new 
ideas are extremely complicated and difficult (if our educated students cannot understand them) or the 
extension agents are very weak (in which case, why should a person follow their advice?). 
 
Lack of Capital 
Many improved technologies require investment in land, labor and/or money. In many poor countries 
these are in short supply. Credit schemes established to alleviate investment constraints have largely 
failed to become sustainable. 
 
Risk Aversion 
Most poor farmers have one main concern: feeding their families over the course of the year. This 
typically involves the production of a diversity of crops that ripen at different times and also satisfy 
different nutritional requirements. On top of this, is seasonality and unreliable rains that necessitate the 
use of complicated cropping patterns and bet-hedging strategies. Once a functional system is in place, 
farmers with no money in the bank and few options when their crops fail, are very reluctant to alter it in 
favor of an unknown technology. 
 
Social Leveling Mechanisms 
Strong social bonds and traditional authority structures encourage villagers who are doing better to help 
their poorer neighbors. With no external guarantees of social security, these systems ensure that the 
village either thrives or dies together. As population increases, this type of social security is 
increasingly unable to provide for everyone. Jealousies and mistrust result and many projects fail only 
because they have been sabotaged by neighbors who felt that an innovative farmer was getting too far 
ahead of the pack. 
 
What to Do? What to Do? 
Although researchers have given us important insights into how these constraints hold back 
development, attempts to deal directly with them in project designs have been less than impressive. As 
is true for most human society in general, close examination of developing country social systems finds 
that they are highly idiosyncratic. They are also certain of their own validity and resistant to solutions 
imposed by outsiders. To improve farm output without destroying culture, one must engage the system 
directly. 
 
 
 
 - 65 -   
 
 
Human Resources 
As usual, people are the key. Rural communities must have trust and confidence in the purveyors of 
new technology. This means that extension must remain in contact with villagers so they come to know 
him/her and see that the agent is truly committed. These extension agents must be adequately trained in 
both technology and communication so they can successfully adapt techniques to meet specific 
situations and explain things clearly. Extension needs to be promoted as a profession, and not just the 
entry level into a bureaucracy where only the higher-ups earn enough money to make a decent living. 
 
Participatory Approach 
Farmers must be involved in the choice of technology and the way in which it is applied. No where in 
the world do farmers like to be told what to do, particularly by non-farmers. To fully trust a new 
technology, farmers must be convinced that a problem exists and that technology is capable of 
overcoming the problem. They must take a leading role in integrating the new technology into the 
existing system so they develop a sense of ownership. 
 
Incremental Process 
No farmer in a risky environment is going to adopt whole technology packages that require him/her to 
completely disrupt the existing farming system. Step-by-step integration of new technology into the 
farming system is much easier and safer. Farmers who see the results of incremental modifications not 
only have increased confidence, but also gain an understanding of the technology that permits them to 
further experiment with modifications, and explain it to their neighbors. 
 
1. A Working Model 
 
The Farmer Scientist Research Partnership (FSRP) starts from a participatory resource assessment that 
puts the researchers and farmers on common ground. It then obviates many of the conflicting 
socioeconomic factors influencing adoption decisions by letting the farmers themselves decide which 
technologies are suitable for their farms. Once a starting point has been selected, the FSRP works with 
farmers to incrementally improve their system over several seasons, thus giving the farmers a chance to 
learn all the details of the new technology. The several phases of the process are: 
1. Careful study and analysis of farmers goals and farm-level constraints and potential. 
2. Design or adaptation of a range of simple integration technologies (focusing on integration 
and ease of adoption rather than production optimization). 
3. Introduction to farmers of the integration concept through discussion and resource flow 
diagramming. 
4. Selection by farmers of an introductory technology for on-farm trial. 
5. Monitoring by research staff 
6. Parallel on-station experimentation based on real farm conditions and resources (now 
seeking to improve production incrementally). 
7. Discussion of results between farmers and researchers. 
8. Choice of an improved technology developed in 7 (above). 
9. A repeat of steps 5-8. 
 
This process leads to high rates of adoption. Of Malawian farmers who have been exposed to integrated 
aquaculture technology through the FSRP, 86% have adopted at least one of the demonstrated 
technologies. Once in the rural community, the technologies spread and evolve without further 
extension support. Average fish productivity of Malawian smallholdings integrated through the FSRP is 
1500 kg/ha/yr compared to an average of about 900 kg/ha/yr for the 48 most productive fish farms in 
Southern Malawi (Figure 2). 
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Figure 2. Trends in fishpond productivity on  farms following the FSRP and traditional extenstion 
methods in Southern Malawi. 
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Poster 3-3  
 
Integrating Community-Based Fisheries Co-Management 
and Protected Areas (Pas) in Lao PDR: 
Opportunities for Advancement and Obstacles to Implementation 
 
A poster submitted by Jan G. Baird 
 
 
Experiences in Southeast Asia and other parts of the world have shown that conflicts between local 
people and government representatives often arise when centralised efforts are made to impose 
management regimes on local people living in and adjacent to PAs. Many government agencies and 
international conservation organisations view people, including forest dwellers, as enemies of nature 
conservation (Hough, 1988; Rao and Geisler, 1990; Newmark et al., 1994; Steinmetz, 1996; Steinmetz 
and Mather, 1996; Ewers, 1998; Novellino, 1998; Dangwal, 1998; Steinmetz, 1999). Fortunately there 
are emerging signs of a new era of PA management in which local people are allowed to participate in 
decision-making processes regarding the use and conservation of natural resources in PAs (Rao and 
Geisler, 1990; McNeely, 1993; Steinmetz and Mather, 1996; Steinmetz and Baird, 1997; Jensen, 1998; 
Steinmetz, 1999). 
 
Executive Summary 
 
1) Fisheries supply people living in and around protected areas in central and southern Laos and 
northeast Cambodia with a high proportion of their subsistence protein, and sometimes income. 
 
2) The importance of fish and fisheries with regards to protected area management has often been 
neglected due to the focus of biological surveys and management initiatives on large mammals and 
birds. 
 
3) The co-management of natural resources by villagers is government policy in Laos, and there is 
considerable support for creating cooperative management systems with regards to natural 
resources. 
 
4) The co-management of aquatic resources, including fisheries, has apparently succeeded in 
increasing fish stocks, and villager fish catches, in Khong District, Champasak Province, Southern 
Laos. Although scientific evidence to support the villager claims that aquatic resources have 
significantly benefited from their co-management initiatives is largely still lacking, villagers from 
some communities with aquatic resource co-management systems, such as those from Kokpadek 
and Chan villages, have reported that increased fish catches has had unexpected spin-off benefits in 
terms of terrestrial wildlife and forest management and conservation. 
 
5) There are a number of advantages to initially emphasising fisheries co-management in protected 
areas. 
• Broad villager participation in fisheries co-management is more feasible than with large 
mammals and rare birds because all villagers come into contact with fish on a daily basis, while 
only a small portion of villages regularly come into contact with large mammals and rare birds. 
• Fish generally have a high reproductive capacity, resulting in a relatively high potential for 
quick and visible positive results to management initiatives. 
• It is sometimes easier to define and demarcate protected areas for fish due to environmental 
limitations, compared with many species of mammals and birds, especially those that have 
large ranges. Villagers also generally have less Indigenous Ecological Knowledge (JEK) about 
large mammals and rare birds, as compared to fish. 
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• Fish are the most important source of animal protein for villagers living in and around protected 
areas in central and southern Laos, and northeast Cambodia. Therefore, the sustainability of 
fisheries is critical to villager food security. If fish are in short supply, villagers may have few 
options but to increase hunting pressure on vulnerable populations of birds and mammals. 
• Fisheries co-management can act as a good entry point for conducting community-based 
collaborative management activities regarding a wide range of natural resources, including 
large mammals, rare birds and terrestrial forests. Many forest-based NTFPs may have a high 
potential for initiating co-management activities in protected areas as well. 
 
• There remain a number of obstacles to implementing living aquatic resource management in 
protected areas. These include issues related to mutual trust and respect between villagers and 
protected areas staff, institutional constraints, a lack of Lao language documentation regarding 
indigenous fish and wild-capture fisheries, biological issues related to migratory fish species, and 
village to village conflict. 
 
Community-based living aquatic resources co-management may not always be the most appropriate 
first step for cooperating with communities in protected areas, but it represents an important 
opportunity worthy of increased and careful consideration. 
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Poverty alleviation through homestead fish culture 
Homestead catfish culture in Bangladesh 
Felix Marttin, Associate Professional Officer, FAO (Felix.Marttin(d4, and 
Gertjan de Graaf Nefisco foundation (Nefisco(	) 
 
Introduction 
 
A large part of the population of Bangladesh is poor. The poorest of these poor find themselves in a 
vicious circle: because of their poverty they cannot acquire resources to generate an income; Because of 
this, their income stays low. Because of their low income resources are not available to them, and so on. 
Many attempts have been made to break this circle. The micro credit schemes, operated by several 
NGO’s (non-governmental organizations) are a good example of such attempts. The main idea is to 
give people access to resources with which they can generate an income, with which they can acquire 
the resources to generate more income. 
 
Instead of providing money or other means to acquire resources to generate income, another approach 
to the poverty-problem is to try to find a way to generate income with resources available to these 
poorest people. In Bangladesh, most poor people have access to labor, some land on which their shack 
is built, water, and what the area (or fields) around it can provide. 
 
An income generating activity making optimal use of these resources is homestead catfish culture, as 
developed through the Chari in the Ban (ditch on the homestead) program of the Compartmentalization 
Pilot Project in Bangladesh. Requirements for this activity are food for fish, a small ditch, water, and 
catfish fry. The food can be collected from the surroundings of the homestead (snails, bivalves, 
termites, ants, slaughter waste, etc). The ditch does not have to be large, one square meter is enough for 
50 fry, so it can be dug by the participants themselves, while catfish fry is widely available in 
Bangladesh, for reasonable prices (between 10 to 50 Taka’t~’1 1= US$0.2 to US$1] for 50 pieces). After 
a rearing period of four months the production will be five to six kilos of African catfish, which equals 
to approximately 400 Taka (=US$8). 
 
The concept of homestead catfish culture 
 
The basic concept of a homestead catfish culture program is that the poorest people are introduced to an 
easy method to culture fish in small holes in the ground on the homestead. The African catfish (Clarias 
gariepinus) is used because this fish is known to take up oxygen from air, has a high growth rate, and is 
very disease resistant. Experience shows that as soon as people are introduced to this method, they 
adapt it to the possibilities around their homesteads. During and after successfully raising a first batch 
of fish, the people on and around the involved homesteads develop initiatives for continuation of the 
activity, such as contacting local fry traders and trying out different food sources locally available. In 
the program, initiatives like these are stimulated and form the core of the success of it. 
 
All training of participants was done on site, at the homestead. The first interaction between participants 
and field staff was during the identification of participants. To ensure selection of the poorest of the 
poor, a general review of the participants’ situation was made. To be selected for the program the 
potential participants had to comply with few criteria. They had to be landless, their general situation 
had to be poor/desperate, and their house needed to have mud, bamboo or jute walls. If potential 
participants fitted all criteria they were asked about their interest in partaking in the program, which 
involved them buying fry for a reduced price (10 Taka, 20 cents US) from the field officer. 
 
______________________________ 
1[1] One US Dollars equals approximately 50 Bangladeshi Taka’s 
 - 71 -   
 
 
 
- The fish need to be fed every day, preferably until they do not want to eat anymore, 
- The food can be anything, except grass and  plastic. The best food being protein rich food, 
- As soon as the water in the ditch starts smelling bad it needs to be changed, 
- During the change of water special attention needs to be paid to the sizes of the fish; these need 
to be in the same range, to prevent cannibalism. 
 
Two to three days after the sale of fry, the involved field officer paid the participant a visit. This proved 
to be crucial to the success of failure of the participating household; A number of participants not 
visited within these three days failed to successfully rear their fish. After the first two contacts, the 
household was visited every three to four weeks, to monitor their progress and to answer any questions 
concerning fish culture in their ditch. 
 
 
Discussion 
 
Impact 
 
One can describe the situation of the involved women (80% of the participants) as being extremely 
dependent on their husbands, or desperate if a husband is not present. Only a small number of women 
(10%) earned a meager income (15.2 Tk/day, 30 cents US). The rest had to rely solely on what their 
husbands supplied them, or some income from the occasional job and barter trade. An example of one 
these occasional jobs is ‘bin’ stick production. Bin is the local cigarette, bin sticks are the paper holders 
of the tobacco. The sticks are produced on the homestead, resulting in an income of 2.5 Taka per 
thousand sticks. On average an adult can produce that amount in three hours. Which means the income 
from this activity is 0.75 Taka (= 0.0 15 US$) per hour. Catfish culture takes on average one hour per 
day, four months for the production of five kilo’s of fish (400 Taka), meaning a return of 3.33 Taka per 
hour. 
 
Evidently the Chari in the Ban program has had an enormous impact on people in the above-described 
situation. Five kilos of catfish (400Tk, 8 US$) in four months are in terms of the Developed World not 
much, but for participants they can mean the difference between food on the plate and nothing to eat at 
all. 
 
Season 
 
African catfish will grow when the temperature of water in which they are kept is higher then 200C. 
Therefore, for the program to be successful, a minimum water temperature needs to be guaranteed. This 
can be done by either having a growth season during the summer, or to ensure a supply of water with a 
minimum temperature of 200C. Some of the participants used to replace the water from their ditch daily 
with tubewell water of 210C. 
 
Environmental aspects 
 
In the Chari in the Ban program the African catfish (Clarias gariepinus) is being used, because of its 
earlier mentioned features. These features are unique to the African catfish. The main reason for the 
preference for the African catfish over the local catfish (Clarias batrach us) is its growth rate. The 
growth rate of the African catfish is much higher then that of its local relative. Some reservations can be 
made concerning the use of this exotic species, because of the apparent possible dangers of the use of it. 
Popular believe in Bangladesh is that the African catfish is a ferocious predator, capable even of eating 
small goats. The fear exists therefore that the African catfish will wipe out local fish populations. 
However, during the approximately twenty years the African catfish is being used in South Asia, no 
scientific reports are made concerning negative impacts the species would have. Also during the 
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implementation of the Chari in the Ban program in Bangladesh no evidence was found concerning the 
ferociousness of this fish, on the contrary, it was perceived as a lazy omnivore, eating whatever comes 
in front of its mouth. 
 
Besides the generally considered harmful introduction of the Nile perch in Lake Victoria, an 
enormous amount of successful uses of exotic fish species is known. Examples of such uses on the 
Indian sub-continent are: Tilapia (Oreochromus niloticus), Grasscarp (Ctenopharyngodon idella), 
Silver Carp (Hypothal-michthys malitrix), Thai sarputi (Puntius gonianotus), and Common carp 
(Cyprinus carpio). 
 
Supply 
 
At present there is a thriving industry in Jessore (south-west Bangladesh) where millions of catfish fry 
are produced per month. This industry produces for (illegal) export to India, and for the local market. 
Fry traders all over the country sell the African catfish. Up till now the demand for catfish fry within the 
project area was low, so the market for these fry traders was of no importance. However, now, with the 
homestead fish culture program running, demand is rising and fry traders are moving in to sell their 
fish. The traders distribute also to homesteads directly, making it possible for women to buy fry at their 
homesteads. 
 
Recommendations 
 
To make sure the African catfish does not become an environmental disaster, research has to be done 
concerning the ferociousness of the species, before a large scale program is set up spreading this 
method nationally. Because the poorest people will use the common resources around their homestead, 
an impact assessment has to be made on the effect of homestead fish culture on the environment 
surrounding the homestead. 
 
Although it was not an objective, the program turned out to have a contribution to the improvement of 
the situation of women. It seems that the program can be a useful tool in projects dealing with gender 
issues. 
 
The described method turned out to be a highly successful way to reach the poorest segment in the 
project area concerned. The participants turned out to be highly motivated and very innovative. If the 
potentially negative aspects of the method after proper research show not to be negative this method 
should be propagated nationally in Bangladesh, and beyond the Bangladeshi borders. 
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Summary: 
 
Participating households 
Gender of the responsible person for the Chari (ditch) 
Success percentage (which household grows till 
market) 
Average households size 
Highest education of children 
Income earning distribution 
 
Average daily income per earning member 
 
 
201 
80% female, 15% male, 5% children’1121 
80 - 85% 
4.7 (1.4 male, 1.3 female, 2 children) 
primary school 
84% of the males in the participating households earn 
an income. 10% of the females in the participating 
households earn an income. 
2% of the children in the participating households earn 
an income. 
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Average daily income per household 
Average daily amount available per household member 
Average area of land owned 
Average number of meals 
Fish 
Meat 
Chicken 
Pulses 
Eggs 
Milk 
Average save-ability 
 
 
 
 
 
 
Production after four months 
48.7 Taka’2131 Males 
15.2 Taka Females 
22.2 Taka Children 
61.4 Taka 
13.1 Taka 
13.9 Decimal (1 Dec=40.48 in2); 563 m2 
2 — 3 meals per day 
1.9 times per week 
0.5 times per week 
0.2 times a week 
3 times a week 
<3 times a week 
<3 times a week 
0 — 20 Taka per week 
Loans 
33% loan free 
46% has a loan from an NGO 
16% has a loan from a bank 
1 %has a loan from a private moneylender 
4% unknown 
5 kilos of fish, or 400 Taka worth of fish 
 
 
---------------------------------------------------- 
I [2] Children are children younger then 15 years. 
2(3] One US Dollar equals approximately 50 
Bangladeshi Taka’s 
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Poster 3-5 
“Community fisheries” in Savannakhet Province Lao PDR – 
an aquatic resource system that benefits the poor 
 
Caroline Garaway, Kai Lorenzen, Boon thanom Chamsingh 
 
 
Introduction 
 
In Lao PDR, small waterbodies are ubiquitous and play a very important direct role in the 
livelihoods of almost all rural households, primarily for subsistence needs but also, and 
increasingly, for income generation (Garaway 1999). Household participation in such fisheries is 
almost universal (Claridge 1996, Garaway 1999) and it has been shown that personal fishing in 
small waterbodies accounts for, on average, at least 70% of the fish acquired by rural households 
(Garaway 1999). It has also been shown that when household size is taken into account, members of 
the poorest rural households utilise local fishery resources the most and have the highest total 
catches. In one study, each poor household member caught approximately 8-10kg more, annually, 
than members from other socio-economic groups, though it must be said that variation in catches 
was far greater between villages than socio-economic groups (Garaway 1999). 
 
This poster reports on an initiative, currently taking place in Savannakhet Province (& others), 
where communities stock and manage small waterbodies in the vicinity of their villages to generate 
income for community development. Given that this stocking frequently catalyses changes in how 
small waterbodies can be used and who they can be used by, this raises important questions about 
what exactly the benefits of such systems are and to who, increasingly important given the 
traditional significance of small waterbodies as subsistence fisheries. This was the subject of 
detailed investigation in a DFID sponsored project starting in 1995. 
 
Stocking initiatives in Savannakhet Province 
 
In Savannakhet Province, stocking of small waterbodies, particularly with Nile tilapia Oreochromis 
niloticus, and to a lesser extent common and Indian major carp, has been actively promoted by the 
Provincial government since 1994, and the practice is spreading rapidly. Waterbodies currently 
subject to enhancement include oxbow-lakes, natural depressions and man-made reservoirs of sizes 
ranging typically from 1 — 20 Ha. Typically these waterbodies are under the de facto ownership of 
one, or two closely-connected, villages and are adjacent to the villages concerned. 
 
Government support villages through technical advice, part-payment of fingerlings and facilitating 
‘study tours’ to villages already involved with stocking. However, operational rules regarding 
management, including the monitoring and enforcement of these rules, are predominantly devised 
and carried out by the communities themselves. 
 
In such management systems, personal subsistence fishing is commonly prohibited or very much 
restricted. Instead, most commonly, the resource is fished by teams under the supervision of a 
management committee in a period of low agricultural labour demand (between January and May). 
Much of the fish harvested is sold producing village income for community development whilst the 
allocation of the remaining fish is determined by rules also set up by local decision-makers. Other 
less common systems in Savannakhet include renting the waterbody to a group inside the village or, 
as is seen in N.E Thailand, holding an annual fishing day (Garaway 1999). 
 
Benefits of community fisheries 
 
The principle technical benefit of these systems was found to be an increase in harvesting efficiency 
as opposed to overall yields. Whilst it was found that these management systems had a strong 
positive effect on both standing stocks and biological production potential (Lorenzen et al 1998), 
low levels of effort and selected harvesting of the larger stocked species only, meant that overall 
yields were not different between enhanced and non-enhanced fisheries, i.e. the potential for 
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increased production was not realised (Garaway 1999). However, harvesting efficiency and hence 
the productivity of labour in the fishery increased greatly by up to a factor of three, and this was 
appreciated and valued highly by stakeholders (Garaway 1999). Closer analysis of harvesting rules 
suggests that whilst the communities recognised yields could be higher, so would be the associated 
costs and therefore alternatives were chosen that better fitted with local needs and circumstances. 
 
In a detailed study of four villages, household benefits from the stocked waterbodies were found to 
include: a cheap source of good quality fish; free or ‘heavily discounted’ fish at times of household 
emergency (such as funerals); decreased personal cash contributions to the community development 
fund; increased community income for improved community services (in some cases); decreased 
personal household fish contributions for when the village entertained guests; and payment (in fish 
or sometimes cash) for communal harvesting and marketing. Selling fish cheaply to individuals 
from surrounding villages, and entertaining guests, also fulfilled a traditional social function of 
strengthening links between villages (Garaway 1999). In a household survey covering all socio-
economic groups, one or more of these benefits was perceived to be both beneficial and desirable by 
all respondents. 
 
Regarding the distribution of the benefits, no groups within the village were excluded and the new 
benefits were distributed evenly across socio-economic groups. With their higher capacity to buy 
fish, richer households were able to take more advantage of the new market supply of fish than the 
poorest socio-economic groups. However, this saving was small at less than 
US$2/household/season. In addition, it could be argued that the poorest households, with less 
household economic surplus, benefited more relatively from the decreased personal cash and fish 
contribution needed to fulfil community obligations. In addition, the insurance device of fish at 
times of household emergency, potentially crippling costs for the poorest households could also be 
expected to benefit them more. 
 
Regarding costs, despite loss of personal use, villagers from all socio-economic groups did not 
perceive they had been adversely affected by access restrictions. This was because either they had 
other convenient places to fish or, when this was not the case, it had been taken into consideration 
by the rule designers and the access restrictions were correspondingly less severe. 
 
Evidence suggests therefore, that whilst the nature of benefits had changed, villagers valued the new 
benefits and locally designed rules accounted for local fishing for subsistence needs. 
 
Concluding remarks 
 
Community fisheries, as described here, can benefit the poor in a number of different ways. 
• Provide a source of income for community development in places where such income is greatly 
required and there are few other means of acquiring it 
• Produce benefits that are open to all members of a community irrespective of their socio-
economic status 
• Potentially provide additional benefits to the poorest community members at times of household 
emergency 
• Extend new stocking technology to a large sector within a community at little personal risk or 
cost to individual households. Given the relatively low set up costs, such systems need not be 
restricted to the relatively richer villages. 
• Increase village managerial capacity, a sense of ownership and awareness of the importance of 
aquatic resource management. 
 
This is not to say that there are not still a number of issues that need to be addressed. Firstly, given 
the importance of the subsistence fishery, great care must be taken in the choice of waterbodies for 
such initiatives. Secondly, in Savannakhet Province response to stocking in rural communities has 
been varied. Of thirty-one villages and waterbodies studied, twenty supplied new institutions to 
manage their newly enhanced waterbody, and subsequently maintained these new institutions, 
whilst eleven did not (Garaway 1999). It was found that communities were more likely to supply 
new rules when there was a commitment to do so prior to stocking. Such communities devised the 
idea themselves, or in partnership with the government fisheries department, and at least part-
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financed the stocking. Having information about benefits from stocking, in particular first-hand 
information gained from visiting other villages enhanced such commitment. Other factors 
encouraging supply of new rules included the presence of skilful leaders and/or entrepreneurs and 
district government staff in the village (Garaway 1999). 
 
Community management of enhanced small waterbodies is still a subject of ongoing collaborative 
research in Lao PDR between MRAG, London & RDC, Savannakhet in a DFID sponsored project 
entitled ‘Adaptive learning approaches to fisheries enhancement’. 
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Indigenous culture of common carp in rice fields 
in northern Vietnam 
 
Peter Edwards, Aquaculture and Aquatic Resources Management, AIT 
 
 
 
Narrative summary 
 
Thai speaking peoples have cultured a local strain of common carp in rice fields for generations in 
northern Vietnam (also northern Laos and probably southern China). These are self-contained, 
household level systems is which the fish are bred, cultured and consumed by the family. Although 
they appear to be less widespread than previously, they do benefit poor farming households. Current 
practices warrant investigation for their potential to contribute further to poverty-focused 
aquaculture. 
 
Description of the systems 
 
There is a range of practices. Broodstock are kept in small 50-100 m2 ponds and are spawned in the 
rice field with eggs usually laid on branches placed in the field as egg collectors. Fry continue to 
grow in the field with broodstock usually returned to the pond. Nursing may be separate from grow-
out but there may be several age groups of fish in the field simultaneously which may lower 
potential yields as larger fish may consume fry. Growth is slow as fish only grow to 60-100 g in the 
first season. Fish are usually cultured for 2 years to reach 150-200 g. Fish may be stocked 
concurrently or in rotation with rice; and in one or both crops of rice depending on water supply. 
Yields range from 100-500 kg/ha in concurrent rice/fish culture depending on suitability of site and 
level of management 
 
Rice fields are mostly small and terraced with limited modification for fish culture except for a 1-2 
diameter, 0.5-1 m deep sump in the field to harvest fish and hold them between rice crops. 
Key benefits for poor households 
 
The local strain has several positive characteristics 
• bred at household level (although this may be possible for improved strains) 
• seed is half the price of that of improved strains. Some poor households sell fingerlings 
• elongated body which may mean it is better adapted to shallow and relatively unmodified 
rice fields than deeper bodied strains 
• remains in relatively unmodified and terraced rice fields with flow-through water supply. In 
Vietnam it is called “residence” or “fixed-home fish” 
• disease resistant 
• higher quality than improved strain as reflected in a slightly higher market price 
 
Evidence of impact on the poor 
 
Anecdotal as specific evidence remains to be collected through detailed surveys of current practices 
and their contribution the livelihood strategies of the poor. 
 
Issues 
 
The key issue is whether the indigenous culture system will continue to decline or can its 
contribution to poverty alleviation be increased? Possible reasons for its decline are: 
• past promotion by governments of collective cultivation of rice rather than household 
cultivation and integration with fish 
• smaller rice fields due to subdivision of land holdings 
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• introduction of improved varieties of rice which require shallower water and at least 
occasional use of pesticides 
• less water supply to fields from hillsides and streams, and increased temperatures, possibly 
due to deforestation 
• many households, particularly the poorer segments of society with unsuitable rice holdings 
located at too high an elevation to hold sufficient water or at low elevations subject to 
flooding 
 
There have also been significant changes to aquaculture in the mountains of northern Vietnam over 
the past 40 years since hatchery produced seed first became available. Polycultures of carps 
(Chinese carps; Indian major carps; and Red River Delta and local strains of common carp) are 
widespread in ponds. Recently the RIA No. 1 improved strain of common carp which grows two to 
three times faster than the local strain has been introduced. Seed of the above species (except local 
common carp) is increasingly being produced by government and local hatcheries and is distributed 
widely by itinerant seed traders. However, fish other than local common carp are rarely stocked in 
rice fields, except for deeper fields in rotation, as they are widely reported by fanners to escape from 
fields with “leaky” water systems. 
 
There is need for a comparative study of the relative merits of indigenous and “modem” rice fish 
culture for the poor: 
• surveys of current practices of indigenous rice/fish culture and their relevance for the poor 
• assessment of the feasibility of low-cost technical improvements to the system such as 
nursing, control of stocking density and feeding 
• isolation of local common carp strains from remote areas where they may still be genetically 
pure to assess their positive attributes for culture in shallow relatively unmodified fields and 
their “residence” behaviour 
• affordability to the poor of more expensive seed of improved common carp strain and the 
possible need for extensively modified rice fields to permit culture of deep bodied improved 
strains 
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An adaptive learning approach for fisheries enhancement 
in small waterbodies. 
 
Caroline Caraway, Robert Arthur & Kai Lorenzen 
MRAG Ltd, 47 Prince’s Gate, London SW7 2QA 
 
 
Experiences of stocking ventures in small waterbodies have shown that whilst stocking is 
potentially beneficial, the actual outcomes (in terms of production, distribution of benefits, 
institutional sustainability etc.) are often different from those initially expected (Garaway 1999; 
Lorenzen and Garaway 1998; Cowan et al. 1997; Garaway 1995; Hartmann 1995). 
 
The underlying reason for unexpected and sometimes undesirable outcomes of stocking is that there 
is still a great deal of uncertainty surrounding both the direct and indirect effects of stocking. This 
uncertainty may be due to (a) limited prior knowledge of the physical, biological, technical and 
institutional characteristics of individual sites which can show great variability; and (b) the complex 
dynamic interactions that occur between the biological characteristics of the resource, the technical 
intervention of enhancement and the people who utilise or manage it. 
 
Participatory adaptive learning, an approach currently being investigated in a DFID funded project 
in the southern provinces of Lao PDR (1999 — 2002), seeks to reduce some of the uncertainties 
surrounding small waterbody enhancements, thereby resulting in more predictable and desirable 
outcomes. Adaptive learning has been described as a structured process of ‘learning by doing’ that 
involves learning processes in management rather than single solutions, or control, through 
management. The approach aims to increase knowledge about the resource systems and, in turn, 
enable management policy to be refined. To produce this knowledge, and thereby reduce 
uncertainty, management is treated as an experimental process, aimed at yielding key information 
for the improvement of management regimes as well as more immediate benefits for the 
participating stakeholders. It is believed that such an approach could help reduce uncertainty in 
small waterbody management and lead to improved management fairly rapidly and at relatively low 
cost. It has long been recognised that a lack of participation of end users leads to potentially 
irrelevant and therefore unsustainable outcomes. Participatory adaptive learning therefore attempts 
to address these issues requiring that communities affected by (in this case stocking) initiatives take 
an active and equal role in the experimental process. 
 
Despite having rarely been tried in the field of enhancement, this approach appears to have potential 
for community led small waterbody enhancement, due to both the characteristics of the resources in 
question and the people who use them, as discussed below. 
 
Firstly, within the region there exists great variability in terms of the biology and the institutions set 
up to govern use of small waterbodies. This means that much can be learnt from the careful 
selection and comparative study of existing resource systems. Secondly, as elsewhere, local 
communities have extensive time and place knowledge of their resource systems and people who 
use them. This includes a far better understanding of local needs, desires and patterns of behaviour.  
 
Were there to be good communication between them and other stakeholders involved in 
enhancement management, through a process of participatory research, their knowledge and skills 
could be combined with the wider reach and technical knowledge of external agencies to increase 
the knowledge base and enhance the learning capacity of all concerned. Such communication 
should be facilitated, between communities as well as between them and external agencies. Cross-
community communication has been shown to be both appreciated and to benefit greatly the 
communities concerned (Garaway 1999). Finally, previous work has also shown that communities 
already do experiment with enhancement management through time, but given their relative 
seclusion this learning process is relatively slow. 
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Were their efforts to be incorporated in to a more structured process involving a larger number of 
villages with similar objectives, their learning would be greatly enhanced. 
 
The project currently being run in Lao PDR, a collaboration between MRAG Ltd, London and 
RDC, Savannakhet, attempts to embrace these ideas. It is doing so, in particular, by introducing 
more structured experimentation with the full participation of all stakeholders and by facilitating 
and enhancing communication at all levels to increase the learning of all involved. Emphasis in the 
project has been placed on the process of learning as opposed to any single management solution. 
 
Implementing a participatory adaptive learning approach 
 
The following are the steps currently being taken in the project: 
 
• Initial information was collected on key attributes of the resource systems under 
consideration (biological, social, and institutional) and current outcomes, with participation 
of local communities. This included identifying the objectives of enhancement management 
on the part of the user community. 
 
• The initial information was interpreted with the aid of scientific analysis and uncertainties, 
both technical and institutional, were identified. 
 
• A workshop was held in which local district extension staff, who had collaborated in the 
initial data collection, were helped to analyse, interpret and present some of its findings. 
These findings were discussed together with their own experiences and this whole process 
increased their understanding and provided a sense of ownership of the information. 
Following from this, uncertainties that could be reduced through experimentation were 
identified. 
 
• Having established what was possible and desirable, experimental stocking strategies that 
were likely to reduce some uncertainties at an appropriate level of risk, whilst still achieving 
beneficial outcomes were identified. 
 
• The next step was to discuss ideas at the community level. A series of workshops were held 
with the local communities at which the results of the initial information collection were 
discussed and the sharing of past experiences was both encouraged and facilitated. The 
experimental strategies were then discussed with both participating communities and 
extension staff. Communities were invited to comment and indicate their desire to be 
involved in the process, including the monitoring of their own management process, its 
successes and problems. It is believed that local monitoring will both promote learning 
within the communities and improve future communication with all stakeholders. How such 
monitoring could be achieved was discussed at the workshop. 
 
• In order to support the last point, a further workshop was held with extension staff to further 
develop methods for the monitoring of the process and for data collection. A monitoring 
system has been designed that involves both the local communities and the extension staff. 
Stocking and monitoring is now underway. 
 
• During the project, learning within communities, between communities, and between 
communities and other stakeholders will be undertaken. This will be achieved through 
scientific analysis, ‘study tours’ and workshops. It is anticipated that this will have several 
benefits in the form of refinements in community waterbody management, improved 
communication, and hence learning, and an enhanced capacity to identify issues relevant to 
communities. 
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The process is to be a continual one of adaptation, experimentation and learning within a 
community setting. By repeating this process, locally relevant issues can be identified, uncertainty 
can be further 
 
 
 
reduced and management strategies further refined to produce greater benefits that meet the needs 
of the user communities. 
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Poster 3-8 
Potential of a  
Participatory Decision Support System (DSS) to 
Incorporate Local Knowledge for Aquatic Resource Management - 
Ataur Rahman 
Department of Geography, University of Waterloo, Canada Email: marahman@fes.uwaterloo.ca 
Rationale/Background Statement  
 
Due to the complexity of aquatic resource systems, it is not possible for scientists alone to develop 
the required knowledge base for aquatic resource management, and therefore, aquatic resource 
management might be better served by a (decision support) system that incorporates both local 
knowledge (LK) and scientific knowledge (SK) systems. But this is yet to be developed due mostly 
to the failure to develop adequate means and frameworks for integrating LK systems with scientific 
decision-making practices. 
 
 
 
Research Question 
In the light of the above, a research question was raised as follows: . 
• How a decision support system (DSS) can be used to incorporate local knowledge (LK)  
systems into formal/scientific processes and procedures for aquatic resource management  
in  developing countries?  
Methodology and Conclusions  
As an effort to meet the above research question, relevant theories, concepts, methods and empirical 
understanding were reviewed and synthesized in a research paper entitled "A Participatory DSS to  
Incorporate Local Knowledge for Resource and Environmental Management in Developing 
Countries".  
This paper was published by the Department of Geography, University of Waterloo (Canada) and  
posted on the Web (Internet) at http://www.fes.uwaterloo.ca/u/marahman/PhD 
ComDrehensive.html.  
A conclusion was drawn in this paper that, in order to develop a DSS to incorporate LK systems for 
improved resource management in developing countries, the following aspects needed to be 
addressed:  
• Overall decision-making process of the DSS should be adaptive, participatory and iterative. 
• The DSS should be able to establish an equitable relation between LK and SK systems 
through a process of dialogue and partnership building among the stakeholders (local 
communities, scientists, managers and policy makers)   
• The DSS should allow a variety of participatory research methods for the collection of LK  
• The DSS should allow cognitive transformation of both the LK and SK among the 
stakehoJsiers  
• The automated part of the DSS should be based on a KBS and a GIS  
• The DSS should be comprehensive and easily accessible to various stakeholders  
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Poster 3-9  
Seed quality research on 
I freshwater finfish supply networks in Asia 
David Little and Angus MacNiven 
The production of freshwater fish based on stocking hatchery-produced seed has become 
increasingly important in Asia in recent decades. Falling per capita consumption of fish, and other 
aquatic foods, indicate the deterioration of wild stocks under pressure. The trend towards a greater 
reliance on cultured fish is likely to increase as demand by both rural and urban people increases, 
and access to natural stocks declines further.  
A pre-condition for widespread adoption of aquaculture in its various forms, has usually been the 
ready availability of seed. Hatcheries, especially those producing carp seed, are well-established in 
countries where aquaculture is having most impact on livelihoods of the poor. Both Government 
and private entrepreneurs now produce fish seed in countries such as Bangladesh, Thailand and 
Vietnam where aquaculture is well-established. Increasingly, networks of private producers and 
traders dominate the supply of seed to farmers stocking fish seed and are important promoters of 
fish production.  
Although fish seed is often abundant and cheap, a common emerging concern is that of poor quality. 
Fish seed that survive, or grow poorly undermine both attempts to promote farming fish among new 
adopters and the consistency required by commercial farmers to produce low-cost fish for poorer 
consumers. Poor quality may also undermine the livelihoods of actors in the supply network who, 
particularly within the trade and distribution sector, are often poor, marginalised individuals, or 
those within the nursing and hatchery sector who face great economic risk.  
A major issue is whether the poor performance of stocked fish observed regionally is due to sub- 
optim:al seed quality or simply inadequate management by the farmer after stocking. Further, if fish  
seed quality is to blame, is the major cause of poor quality genetic or management related? As fish 
seed stocked by farmers is frequently handled by many 'actors', poor management may occur at 
many stages.  
Government agencies need to understand the importance of fish seed quality, and its impact on fish 
production, if resources are best to be targeted, and policy decisions on future investment and 
management options improved. Conventional data collection, analysis and dissemination typically  
I produces information that is too little and too late to inform such decisions. The Fish Seed Quality 
in Asia projecfl aims to identify and characterize the nature of quality constraints in carp and tilapia 
seed production in five areas of Asia and develop templates for strategies to deliver quality. fish 
seed. A series of workshops invo!ving farmers, hatchery and nursery operators, traders and polIcy 
makers have been held to establIsh current status at four of these locations and to identify major 
seed quality issues. Participative methods involving collection and synthesis of information on 
current practice and opinion from a broad range of stakeholders were the basis for the concept of 
State of the System reporting. Intensive fieldwork followed by initial analysis and presentation of 
results to stakeholders was followed by revision and production of concise,  
 
 
 
I I The Fish Seed Quality project is supported by financial support to the Asian Institute of Technology and partner 
institutions in 4 countries by the Aquaculture Research Programme, DFill, UK. Partner institutions are the Research 
Institute of Aquaculture No. I, Ha Bac, Vietnam, College of Agriculture and Forestry, Ho Chi Minh City, Vietnam, 
Regional Development Committee (RDC) for Livestock and Fisheries Development in Southern Lao PDR, the 
Department of Fisheries Thailand and the Department of Fisheries, Bangladesh. The AIT Aqua Outreach Program has 
facilitated the project in Vietnam, Thailand and Lao PDR and in Bangladesh this function was performed by the DFID 
Fisheries Programme
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readable reports by local partner institutions. Research and implementation agendas were defined 
within State of the System Reports12 that were printed and disseminated locally.  
Trials on-farm and with local institutions are now underway or planned to compare and quantify 
perfonnance differences between seed available to farmers. Project findings will be used as 
guidelines for the partner institutions to improve research, extension and policy foci.  
Structured Approach  
• Problem recognition and definition Surveys in four areas of Asia, samples included all 
actors in the seed supply network; farmers, traders/distributors, nursery operators and 
hatchery operators  
• Participatory methodology for problem understanding and system description. Stakeholder  
workshops led to identification of researchable issues and policy recommendations. 
• State of the System reports produced in the local language and English.  
• Researchable issues identified and addressed by partner institutions or other institutional 
actors operating in the region. Certain issues have already been addressed; in five areas 
research, which has been centrally coordinated and facilitated, is ongoing.  
Key benefits of process  
• Workshop forum bringing all stakeholders together, often for the first time, promoting 
dialogue and raising awareness. 
• Accessible, bilingual, reporting methodology using infonnal language for dissemination and 
use not only within the aquaculture research sector  
• Needs of stakeholders addressed by practical research into pressing constraints.  
• Capacity for research and extension improved in partner institutions and recommendati.ons 
for appropriate policy foci made to regulators.  
• Promotion of intraregional flow of specific infonnation about research on common  
problems/issues.  
• Common research needs identified and synergistic activities planned I  
Findings  
Common issues arising from the surveys and workshops were;  
• Perception that state produced seed was of better quality than private hatchery seed  
• Seed production of high demand species does not fill the demand. this demand may be 
fueled by perceptions of quality in relation to production as well as market forces  
• Quality issues can include size at sale, cheating on species and number as well as the usual 
survival and growth parameters.  
• Perception and assessment of quality can vary within the same network depending on 
experience, market orientation and role within the network. 
Most research is still ongoing but preliminary results have been;  
• In Thailand extreme variability in seed quality both fro~ pri,:,ate an.d public sectors_.Major 
impacts of poor quality seed appear to be related to poor survival Immediately post stocking 
rather than poor growth or survival during growout.  
 
12 State of the System Reports for Bangladesh, Northeast Thailand, Northern Vietnam and So.uthem Vietn.am are 
available from Angus MacNiven, AARM/SERD, Asian Institute of Technology, P.O. Box 4 Klong Luang, Pathumtham 
12120, ThaIland. Telephone +66(0) 2 524 5220, Fax +66(0)2 524 5217. Email angysm@ait.ac.th  
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• In Laos PDR variability in quality with state sector perfonning worst. Provincial 
government I hatcheries were able to use the monitoring system that had been developed 
together in a workshop  
held the previous year. This allowed constraints to their hatchery management to be established and 
in particular to establish the continuing poor nursery pond management prevalent in one  
hatchery .  
 
• In northern Vietnam some variability in seed quality in early rearing from both hatchery. 
sectors.  
Project actIvIties are now based on a work plan developed over the last few months wIth project 
coordinators. Activities include;  
• In northern Vietnam a study of fry quality obtained from traders selling fry around the 
Delta, network analysis within a traditional fry nursing and trading centre  
• In southern Vietnam, a comparison oftilapias obtained from different sewage-fed hatcheries 
and an assessment of the impact of transportation on them.  
• .In southern Lao PDR , the investigation began last season on seed quality available at the 
District level will be broadened to include areas more distant from government and 
imported seed and repeated to validate recent findings. . 
• In northeast Thailand the impacts of nursery practice on tilapia seed quality and 
transportation on I silver barb seed will be conducted  
• In northwest Bangladesh a comparison of introduced and current strains of silver carp will 
be finalised, a trial in which overwintered and new season seed are compared at the nursing, 
trader and food fish farm level is underway. It is planned to access the livelihood impact of 
hatchery compared to self recruited seed for poor producers and consumers  
• The impact of the State of the System reporting process on institutions and policy will be 
monitored.  
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Issue 4:  
Learning and communication processes which enhance the capability of poor people to 
manage their resources 
 
Question 4.1. What is the experience/knowledge of conference participants about learning and 
communication processes which enhance the capability of poor people to manage their 
resources? 
 
# 35) 6/19/00 From Narayan Kutty Reply 
 
Integrated Rural Technology Centre (IRTC) Mundur Palakkad District Kerala State, India Email: 
irtc@md3.vsnl.net.in (Dr.R.V.G.Menon) Director: Dr. R.V.G.Menon Fisheries Expert: Dr. 
Sasidharan Pillai Established by the “Kerala Sastra Sahitya Parishad” (KSSP), is mainly a research 
and training Institute for rural development — funded by Govt. of Kerala through the State 
Committee on Science and technology and also project assistance from the Govt. of India and other 
agencies; collaborates with the GoK Planning Commission and various State Departments such as 
Agriculture, Forestry, Fisheries and Education and other state bodies as well as the Cochin 
University of Science and Technology, in planning and execution of various rural development 
projects, involving training at different levels. Highlights the cause of the poor and underprivileged 
section of the society. Has developed a database agriculture / aquatic -fisheries resources from 
selected areas for developing integrated farming systems. Has undertaken some projects in fisheries 
and aquaculture resources. Has a dedicated staff (under a Director, Registrar and a few Experts) and 
advisory panels of experts. In my opinion IRTC has a very novel and effective way of looking at 
rural development, communication methods, motivating school children in developing a scientific 
outlook, development of cleaner environment — all with the core idea of assisting the weaker 
section of the society. It would be helpful to involve the Centre in exchanging information of 
mutual interest in the present e-mail discussion. 
 
Response from Matthias Halwart on 6/19/00 
 
Collecting information is important, yet more important is to ensure that the information will 
actually reach the poor. One way this can be achieved is through Farmer Field Schools where the 
idea is that information in fact is not delivered to the poor but a learning process is facilitated which 
eventually leads to better informed farmers (see poster contribution “Alternative extension 
approaches”). Can we learn more about the novelty of the approach of IRTC, particularly in relation 
to training, what actually is it that is new or different? 
 
# 50) 6/22/00 From Upali S. Amarasinghe Reply 
 
In countries like Sri Lanka where fish farming is a new development, passing of scientific 
information to the rural communities is extremely important. Our experience is that during the 
training programmes that we have conducted for rural communities (University of Kelaniya and 
NARA), participants (rural agricultural farmers) were able to grasp the technology quickly. 
Subsequent developments were that the rural communities started community-level aquaculture 
development activities in village reservoirs, abandoned coral pits and net cages. Establishment of an 
effective extension service (state sponsored or NGO based) is therefore useful to enhance learning 
and communication processes in rural communities regarding resource management. 
 
# 75) 6/30/00 From Anton Immink Reply 
 
The text below includes bad points and good points from a project I worked on. It is all part of the 
learning and communication process. At the end, there is an important message - just skip to that if 
you like. In 1996 I worked with fish farmers in the mangroves of the Andaman Sea coast of 
Thailand (Ranong province). Twenty years ago, as part of the BOBP these former fishers had been 
targeted because of decreasing capture returns. They were by no means the poorest and were/are 
supported by a communicative fisheries extension service, but the overall thrust of this 
communication has been top-down. As a result of this top-down approach there have been several 
areas of difficulty and failure. Firstly, the cages (for seabass culture, although grouper are grown 
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too) were originally offered to the fishers without a thorough assessment of their needs and 
environmental conditions. I am sure that the nearest ‘developers’ got to these communities was to 
look from passing boats on fine days and glance at the very basic (and dated) charts of the area in 
their offices. As a result, all of the cages from one of the three villages selected were washed away 
in the first minor storm. To look at it from the other perspective, if the local fishers had been asked 
their thoughts, would they have turned down this free chance to try something else to raise their 
income? Either way, poor planning resulted, once again, in aquaculture having a poor image. For 
the remaining cages, the extra income was not enough to sustain one of the villages (amongst other 
factors) and after the end of the first season the cages were gradually abandoned. Fortunately, at one 
location, cage culture has flourished and is actively supported by the local fisheries officer. This 
support remains in the form of top-down technology driven intervention, but it does provide the 
farmers with new cages every few years. What it doesn’t provide is technical advice. I spent entire 
tidal cycles sat on the cages with the farmers (some of whom live on the cages), analysing what 
impacts the cages had on the environment and, more importantly, what impact the environment had 
on the cages. I learned the novel approaches farmers had developed to cope with various problems: 
for example, burying the nets in anoxic mangrove mud, rather than sun drying, to remove fouling 
organisms. The point that surprised me most was that, apparently, no one was aware that the bottom 
of the cages sat on the sediment during low tide (either springs or neaps) or the problems that this 
can cause. This point is very basic and should have been an obvious issue from the start. Fifteen 
years later, still no one had acknowledged it. Despite my work, I wonder if anything has changed? 
Other factors play, of course, the deeper, central part of the river is used for fishing boat traffic, so 
the choice is either cages that sit in the sediment at low tide, or no cages at all. On the other hand, I 
think these farmers now remove mortalities immediately, rather than waiting for the boss to see 
them. Although this work obtained information on current issues relating to the cages, the biggest 
problem still remains: the need to cycle information. If information is collected from farmers, but 
never utilised for their future benefit we are gaining nothing. Farmer Field Schools are an effective, 
immediate method for information cycling. Don’t just collect the information, make it move. Use it. 
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Poster 4-1 
 
Alternative extension approaches — 
Experiential Learning in Farmer Field Schools in Rice in Viet Nam 
opens Opportunities for the Integration of Aquaculture 
 
A poster submitted by Dr. M. Halwart, FAO Fishery Resources Officer (Aquaculture) and Dr. Peter Kenmore, 
Coordinator, Global 1PM Programme. 
 
The approach to reach and enhance human expertise for Integrated Pest Management (1PM) is 
via Farmer Field Schools (FFS) with about 25 farmers each. Farmers e.g. in Indonesia, 
Vietnam, Cambodia, Ghana, Burkina Faso, Mali, Côted’Ivoire spend 5 to 6 hours together 
weekly out of which 2 hours are spent in the field observing the ecosystem. 
 
• In Vietnam, financial benefits per ha surveyed in a sample of Farmers Field Schools in more 
than 1300 villages averaged 20-25% higher in 1PM fields than in regular fields. Part of this 
came from a yield increase (4%). This increase in turn resulted in large part from farmers taking 
money out of pesticides and putting it into fertilizers as well as from a change in the timing of 
the fertilizer application. Timing changed because of the farmers’ better understanding of the 
crop ecosystem. In FFS, farmers are consciously looking at the ecosystem, making and acting 
on decisions in order to get better production. Thus FFS provide the technical base for farmer 
empowerment. Frequently, these farmers groups stay together even though investment from 
outside has long ended. 
 
• Nearly all the equipment needed in FFS is plastic bags, pencils and paper. Farmers put samples 
of arthropods in plastic bags and after the field work they go to discuss in small groups about 
what they have observed, prepare poster diagrams, and present findings to their fellow farmers. 
 
• Farmers observe populations in the field but also test their trophic linkages by setting up “insect 
zoos”. These answer their questions on ‘what eats what’ and ‘how many are eaten’ etc. Such 
experiments are interventions that advance farmers’ knowledge and lead to further 
experimentation. 
 
• Elimination of nearly all pesticides results in a higher biodiversity, which frequently is used by 
farmers in a sustainable manner. Snails, frogs, aquatic insects and others constitute an important 
part of the diet of many rice-farming households. 
 
• Where wild aquatic resources are declining from habitat change then culturing fish in rice fields 
or adjacent water bodies becomes increasingly important; particularly because fish comprise 
more than 50% of animal protein eaten in Asia. 
 
• Farmers’ advanced knowledge about rice field biodiversity together with vastly reduced 
pesticide levels thus opens new opportunities for food security and income generation: many 
rice farmers decide to make double use of their fields and the rice field aquatic ecosystem by 
raising fish. 
 
• They experiment with different management options, growing a “crop” of fish together with the 
rice in the same field, using the rice field to grow a crop of fish between two rice crops, or 
growing fish after rice instead of a second rice crop. 
 
• Farmers also experiment with physical modifications of the fields to accommodate the fish such 
as digging trenches in different shapes and sizes or small ponds at different locations. They are 
innovative in adapting their production systems to local market conditions - growing bigger fish 
for sale or their own consumption or smaller fish if they can sell them to grow-out operations 
nearby. 
 
• Better utilization of resources, increased income, and a healthy crop of rice and fish reinforce 
farmers’ acceptance of integrated pest management and rejection of pesticides. 
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Background 
 
Rice is grown in irrigated, rainfed lowland, flood-prone, and upland ecosystems. The irrigated rice 
ecosystem, with approximately 81 million ha worldwide, accounts only for 53% of the world’s 
harvested area of rice but produces 76% of the global rice production. Of the remaining area 27% is 
rainfed lowland, 8% is flood-prone, and 12% is upland. In the 1990s the world rice area has 
remained more or less constant at about 148 million ha. Almost 90% of this area is in Asia. India is 
the largest grower of rice with 41.2 million ha followed by China with 31.4 million ha. The irrigated 
rice environment is supposed to be the main contributor to the much-needed future increase in 
production, but yields under continuous and intensive cropping conditions are either stagnating or 
declining. 
 
Rice-fish farming systems can be broadly classified as capture or culture systems depending on the 
origin of the fish stock. In the capture system wild fish enter the rice fields from adjacent water 
bodies and reproduce in the flooded fields. In contrast, rice fields are deliberately stocked with fish 
in the culture system either simultaneously or alternately with the rice crop. The rice fields may be 
used for the production of fingerlings or table fish depending on the size of fish seed available for 
stocking, the duration of the fish culture period, and the market needs for fingerlings or table fish. 
 
Technical details of the few physical modifications (bunds, trenches, water inlets and outlets) that 
are required to make the rice field suitable for fish farming have been described elsewhere (e.g. 
Capistrano-Doren and Luna 1992). It is however interesting to note the differences in refuge size 
and shape. It can be a pond within or adjacent to the rice field, or a trench which may be central or 
lateral, or a combination (Figure 1 a - f). Different extremes for the size of this refuge area can be 
observed: 
For religious reasons farmers just dig a small sump in the rice field terraces in the Ifugao province 
in the Philippines whereas in Viet Nam sometimes up to half the ricefield area is dug Out because 
profits from the fish sales exceed those from the rice crop. 
 
Rice varieties are selected by the farmer for their suitability to agroclimatic conditions and preferred 
consumer taste. Past increases in rice yields have mainly come from the gradual reallocation of land 
from traditional to the high-yielding modern varieties. These are short, stiff-strawed, fertilizer -
responsive, photoperiod-insensitive, and have short to medium growth duration (100-130 days). The 
use of long-stemmed long-maturing traditional varieties allows a higher water table and an extended 
period for fish farming. However, as the case of the P.R. China with 1.2 million ha under rice-fish 
farming in a rice area almost exclusively planted to modern varieties shows, the use of modem rice 
varieties is not a constraint for rice-fish farming (Figure 2). 
 
Many fish species can be harvested from rice fields but only few are commercially important. The 
most common and widespread fish species used in rice-fish farming are the omnivorous common 
carp Cyprinus carpio and the planktivorous Nile tilapia Oreochromis niloticus. They feed low in the 
food chain and are therefore preferred species in the culture systems. Other popular species are 
Puntius gonionotus and Trichogaster spp. Many air-breathing species such as the snakehead Channa 
striata or catfishes 
 
Clarias spp. are well adapted to the swamp-like conditions of rice fields with fluctuating water 
levels and are highly appreciated wild fish in the capture system. They are carnivorous and will feed 
on other introduced fish but, for example in Thailand, can be sold for twice the price of cultured fish 
at local markets. 
 
Generally, Integrated Pest Management (1PM) practices are recommended for rice-fish farming. 
The use of pest and disease resistant rice varieties is encouraged which minimizes the need for 
pesticide application. In rice monoculture, the chance of pests reaching a population level, which 
economically justifies control action, is usually low. A potential income from fish would represent 
opportunity costs of pesticide use and shift an economic threshold to a level, which is even less 
likely to be reached by pests. Also, from an 1PM point of view, fish culture and rice farming are 
complementary activities because it has been shown that fish further reduce pest populations. 
 90 
Evidence from the FAO IPM Intercountry Programme in Indonesia shows that, through 1PM, the 
number of pesticide applications in rice can be reduced from 4.5 to 0.5. This not only saves costs 
but eliminates an important constraint for the adoption of fish farming. Therefore training in 1PM 
for many farmers participating in the regional programme in Bangladesh, Indonesia, or Viet Nam 
has been an entry point to start rice-fish farming. 
 
Simultaneous culture of fish with rice often increases the rice yields, particularly on poorer soils and 
in unfertilized crops, probably because under these conditions the fertilization effect of fish is 
greatest. With savings on pesticides and earnings from fish sales, increases in net income on rice-
fish farms are reportedly up to 69% higher than on rice monoculture farms. 
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Post 4-2 
 
Understanding demand-how the poor benefit from tilapia production 
in the Northwest dry zone of Sri Lanka 
 
A poster submitted by David Littlea, Francis Murraya, Sarath Kodithuwakkuhb, 
Institute of Aquaculture, Stirling University, Stirling FK9 4LA, Scotland.b Agribusiness Centre, 
Faculty of 
Agriculture, University of Peradeniya, Sri Lanka, 
 
 
Summary 
 
A poor understanding of the demand for aquatic products has frequently undermined attempts to 
promote fish production that benefits the most marginal members of the community. In Sri Lanka, 
an island nation with particular dependence on fish for meeting nutritional needs, this lack of 
information has probably contributed to the repeated failed attempts to introduce sustainable 
aquaculture. 
 
Rich coastal fisheries disguise a worsening deficit of fish, indicated by increasing imports of 
processed fish. Inland fisheries resources are considerable, of which ancient man-made reservoirs 
(tanks) constructed primarily for irrigation of rice fields in the dry zone are pre-eminent. Since their 
introduction in the 1950’s exotic tilapias have come to dominate production in these shallow water 
bodies despite numerous attempts to introduce cam-based culture-based fisheries. Our research 
focus is the dry zone where gill net-based fisheries account for 90% of commercial production. A 
yearlong study in Northern Kurunegala and Puttalam Districts, located in the Northwest and Central 
provinces in the dry zone was complemented by an analysis of the situation nationally’. A 
livelihood analysis researching the potential options for involvement of the poor in aquaculture was 
carried out in Mahawelli H system2. 
 
Compared to comparable rice-growing countries in SE Asia, poor households appear to be far more 
reliant on purchasing fish than harvesting aquatic animals from rice fields and water bodies 
themselves. A network of wholesalers and retailers link professional fishers around perennial tanks 
with consumers in even remote rural locations. Harvest of fish from large, perennial tanks fluctuates 
far less than from coastal fisheries and prices remain fairly stable year-round. Yields from the far 
more numerous smaller tanks are less predictable and constrained by their multi-purpose use and 
water availability. Most fish is produced seasonally and consumed locally. An assessment of the 
national situation found that 
- Coastal and better-off urban communities (including those on main roads) preferred 
marine fish 
- Poor communities in the dry zone were most dependent on freshwater fish, mainly the 
exotic tilapia. 
 
We gained an understanding of fish marketing networks of importance to the poor in the Dry Zone 
through interviews with 
• Fishers around perennial and seasonal tanks over 12 months 
• Wholesalers and retailers at different levels of network in and around major irrigation 
systems in Northern Kurunegala and Puttalam Districts 
• Retailers in urban areas of Kandy and Columbo to establish overview of fresh inland 
fish and substitutes (processed fish, marine fish, livestock, vegetables) 
 
Consumption patterns and preference were established with consumers in villages of rain-fed 
Giribawa and Galgamuwa using ranking /scoring exercises. 
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The basics of implementation 
 
General demand for fish compared to alternative foodstuffs is high and related to cultural norms and 
price. In terms of marine fish consumed by the poor, sardines and other low cost species such as 
herring and anchovies are the main substitutes for tilapias and similarly priced. Livestock products 
are relatively expensive; retail prices for chicken, beef and mutton exceed large tilapia by a factor of 
at least two, and small tilapia at least three. Consumption levels by the rural poor are low. 
 
The conventional marketing networks for marine fish and higher value inland fish overlap 
marginally with that of tilapia sold by poor traders in rural areas. Fish are generally sold whole and 
fresher fish are most marketable. Common carp, which are the only exotic carp established in the 
fishery are sold at prices similar to large tilapias, but often after processing into portions. The green 
chromide (Etroplus suratensis) an indigenous brackish water cichlid widely introduced into tank 
fisheries sells for similar prices as tilapia but is produced in low but stable quantities. Highest value 
freshwater species include the snakehead (Channa striata) and several eel species. 
 
Perennial tanks 
• Free-breeding tilapias constitute between 75-90% of the harvest of fish gill-netted using canoes 
throughout the year. In recent years there has been increasing numbers of entrants, that live 
around the large reservoirs. 
• This unregulated fishery is resulting in a declining mean individual size of fish and a loss of 
indigenous species from the catch. 
• Production peaks during the two dry seasons when water levels are low (March-April and 
July— September) and during spill events (November-January) 
• Fish are marketed mainly through a short chain of wholesalers and mobile retailers that service 
rural areas. Vendors using bicycles predominate over shorter distances and sell smaller 
quantities (typically 10-20kg da)i’) than those using motorbikes (typically 30-50kg day’), who 
also have a greater range. 
• In the dry season when fish are most abundant, larger wholesalers truck tilapias to urban centres 
and the coast 
 
Seasonal tanks 
• The productivity of small tanks (<10 ha) depends on linkages with the watershed as a whole and 
fish availability varies within and between seasons. 
• Natural repopulation of seasonal tanks through movement of fish from perennial refuges lower 
down the watershed, principally tilapia and snakehead 
• Harvest occurs mainly in the dry season for subsistence purposes, any trading being limited to a 
few casual participants. 
 
Key benefits 
 
Current system 
• Year-round livelihoods of marginalised, often ethnic minorities, concentrated around perennial 
tank fisheries. These groups have few alternative livelihood opportunities. 
• Tilapia-based fisheries require no government or private sector investment in seed production 
for regular restocking3 in contrast to culture-based fisheries based on exotic carps. 
4 
• Very stable prices of tilapia historically (over the last 15 years) and throughout the year. 
• Low perishibility of tilapias, compared to the carps, allows marketing chains to remain 
unsophisticated and accessible by the poor working on a short-term basis. This makes trading a 
robust livelihood option with low entry costs that doesn’t require sophisticated support. 
• Equitable returns to different levels of the marketing network largely because of market space-
i.e. the nature of the supply, multipoint landing and marketing of fish at tanks and their 
marketing mainly to dispersed rural population 
• Seasonal employment as fishers and traders for landless, share croppers, agricultural labourers 
• Smaller, lower valued species marketed to poorer, most remote communities. Reduces costs and 
opens opportunities to poorer traders limited to the use of bicycles. 
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• Opportunities for low caste, poor women in the production and marketing of small dried fish. 
The large market for dried fish, although not an option for ‘adding value’, does make salvage an 
option which is important for reducing risk to producers and traders 
 
Researchable issues 
• Increasing availability of tilapias in seasonal remote tanks where subsistence options are most 
important. Developing improved seed and nutrient management within watersheds containing 
tanks linked through irregular spill events will require community participation. Strategies are 
required to reduce common off-flavours while maintaining the multipurpose nature of seasonal 
tanks. Improving the benefits from seasonal tanks has to consider the watershed as a whole and 
should aim to build social as well as physical and human capital. Measures should also aim to 
optimize yields when perennial tank fish are least available and most expensive. 
• Reducing vulnerability of poor fishers dependent on unsustainable perennial tank fisheries. The 
higher value of medium-sized tilapia (Rp 30-40 kg’) compared to smallest (Rp20-30 kg’) 
suggests cage-based fattening is a possibility to improve income flows. 
 
Evidence of impact on the poor 
• The poorest, most marginal members of communities appear to gain direct benefits from fish 
produced in seasonal tanks 
• Communities in the upper watershed, where water availability is most seasonal, have least 
livelihood options. Exploitation of fish production probably reduces negative impacts on the 
watershed. 
• Poor people substitute tilapias for vegetables in the dry season when fish from perennial tanks 
are most available and cheapest, and vegetables are most expensive. 
• Marketing networks are dominated by men but small dried tilapia produced in remote perennial 
tanks are processed and traded by women marginalised by poverty, caste, ethnicity or marital 
status. 
 
Notes 
1This work is a component of the Fish in irrigation Systems Technology project supported by the 
Aquaculture Research Programme, DFID and CARE, Sri Lanka. 
2 A livelihoods and situation analysis to assess the potential for poverty focused aquaculture 
interventions in selected villages in the Mahawelli H system , Sri Lanka (Universities of Stirling 
and Newcastle, UK and University of Peradeniya, Sri Lanka. Funded by the KAR programme, 
DFID. 
3Policy required on issues such as introduction of new species and strains of tilapias 
4Apart from remaining affordable to poor consumers it has allowed poor people to invest in their 
production and marketing without undue risk. Price fluctuations that do occur are modest ( <20% ) 
and result in the greatest quantities of the smallest, cheapest tilapia being available when poor 
households have most problem meeting their food security needs 
 
5This poster is drawn largely from Fisheries Marketing Systems in Sri Lanka and Relevance to 
Development of the Local Reservoir Fishery and Culture Based Fisheries.F.J.Murray, 
S.Koddithuwakku and D.C.Little Paper presented at the Workshop on Reservoir Fisheries Biology 
and Management Bangkok Thailand 15-18 Feb 2000. 
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Poster 4-3 
The story of Walayar reservoir in Kerala 
Narayan Kutty 
 
I would like to bring in here a clear case of damage done to poor people and upsetting the whole 
mechanism in the case of a small reservoir in Kerala, India. This concerns a small reservoir on 
Walayar River, Palakkad District, Kerala, which has several small reservoirs and some large like the 
Malampuzha reservoir close to Palakkad town. 
 
Most of these are multipurpose reservoirs (Malampuza reservoir is a good example, whose utilities 
include, besides major irrigation, culture based fisheries, drinking water supply to Palakkad town, 
wildlife under forestry department, tourism, transportation and lately a small power generation unit) 
though developed mainly as irrigation reservoirs to feed the paddy fields in Palakkad, the dwindling 
granary of Kerala. Until recently GTZ in cooperation with GoK/DoF had a programme in 
improving the reservoir fisheries with the specific objective of improving the socio-economics of 
the poor people engaged in fishing and fish culture around these reservoirs. GoK has specific 
programmes to assist these people who are generally not traditional fishermen but are scheduled 
caste and scheduled tribe (SC/ST) personnel who have settled around the man-made reservoirs and 
have been trained to take to fishing. 
 
The story of Walayar reservoir is that it was a well run unit of the DoF, where fish rearing and 
stocking had been done by members of the SC/ST fishermen cooperative society under the guidance 
of DoF. Much of the expenses are borne by the Government as subsidy, but as fish 
farmers/fishermen who stock and harvest the catch there is arrangement of sharing the fish sale 
income, the lion’s share going to the fishermen. The fish sale is also made by the cooperative 
society. Walyar reservoir was fully stocked as the other reservoirs, the stocked fish has been well 
established; the culture based fishery is replenished every year by new stocking, usually with Indian 
major carps - Cutlu. Rohu and Mrigul, all fast growing large fishes, fetching reasonable income to 
the poor fishermen. 
 
Last year (1999) the new fish stocking had been completed and thousands of stocked fish were 
growing up along with earlier unfished (left-over) crop, but there was need for water release for 
paddy field irrigation. The PWD engineers control the reservoir water release, but when competition 
for water is there it is settled by a committee representing all sectors under the district 
administration, headed by the chief administrator of the district, the District Collector. There is a 
clear mandate that a minimum level of water should be maintained as haven for the stocked fish 
which could grow and multiply. In spite of this regulatory arrangement the water in the Walayar 
reservoir was fully drained apparently to assist the rice farmers (and possibly it is alleged to assist 
some brick makers to use reservoir bottom mud clandestinely for brick making!). 
 
Sad to say that all the lakhs of fish fauna, stocked and natural, were left dead in the reservoir bottom 
and in the irrigation canals never getting a chance to grow - wasting considerable revenue and 
livelihood of the poor fishermen not just for the year , but several more years which take to build up 
a healthy stock of fish in the reservoir. While fixing responsibility for such misadventures and  
appropriate corrective action is a necessity, this is a clear case of lack of awareness and 
communication among the different sectoral interests, stake holders and the community. I say that 
this happens in highly literate (claimed 100% a while ago!) State of Kerala in India. This does stress 
the need for evolving proper methods in creating the right awareness and communication methods. 
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Poster 4-4 
Mekong AquaBase: An Integrated Local-Scientific Knowledge Base 
on the World Wide Web (Internet) on Aquatic Resource Management 
in the Mekong Region 
 
Ataur Rahman 
Department of Geography, University of Waterloo, Canada 
Email: rnarahman@fes.uwaterloo.ca 
 
BackgroundGeneral Purpose 
 
Mekong AquaBase is an integrated local-scientific knowledge base for a participatory decision 
support system(DSS) on aquatic resources and environmental management in Mekong Region. 
Mekong AquaBase is posted on the world wide web (Internet) as an attempt to establish a 
cumulative process of searching, linking, acquiring, updating and posting relevant facts, data, 
information and knowledge systems. 
 
The URL of Mekong AquaBase is 
http://www.fes.uwaterloo.ca/u/marahman/Mekong_AquaBase.html 
 
Conceptual Framework 
 
Conceptual framework of Mekong AquaBase is based on a relevant research paper entitled “A 
Participatory DSS to Incorporate Local Knowledge for Resource and Environmental Management 
in Developing Countries” published by the Department of Geography, University of Waterloo, 
Canada - 
 
This is also posted on the Web (Internet) at 
http://www.fes.uwaterloo.cdu/marahman/PhD_Comprehensive.html 
 
 
Methodology/Organization 
 
Mekong AquaBase is organized through Mekong GIs, a comprehensive geographical information 
system and a cumulative geographical hierarchy of various hyperlinked web-pages, for presenting 
and visualizing relevant geographic and/or thematic facts, data, information and knowledge systems 
on aquatic resources and environmental management in Mekong Region. 
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Poster 4-5 
Incorporating Local Knowledge for Breeding of 
Principal Indigenous Mekong Fishes: 
A Case Study on Captive Breeding of Cirrhinus microfepis (Sauvage) in Laos 
 
Ataur Rahman 
 
Department of Geography, University of Waterloo, Canada 
Email: marahman@res.uwaterloo.ca 
 
Background/Rationale 
 
Cirrhinus microlepis (Sauvage) is a major indigenous Mekong carp. It's Lao name is "Pa Phon". It 
is a very popular fish in southern Laos with regard to it's taste, beauty and market value. It has also 
a great potential for aquaculture. In recent years, however, it's catch from the natural stock has 
vigorously been declined and, due to this reason, "Pa Phon" has been almost wiped out from the 
local markets. 
 
Captive breeding of C. microlepis has always been a priority of the Lao government with an 
objective to reproduce sufficient offspring to increase the natural stock and, as well as, to supply 
sufficient fish seeds for its aquaculture in the country. But the captive breeding of C. microlepis was 
not possible in the past due the year-round unavailability of broods. As a matter of fact, this fish 
remains almost completely disappeared from the river, except a couple of days during its breeding 
migration, when a huge number of male and female broods suddenly start their downstream 
migration to perform breeding only for a night or two in a wide range of period (anytime between 
June to August). 
 
Thus, to collect ripe broods from the river, it is very critical to correctly predict the migration period 
of C. microlepis. However, it has always been a great mystery exactly when the fish will migrate, as 
there is almost no scientific and recorded information about that. 
 
Drawing of Hypothesis 
 
In order to address the above constraints with regard to the captive breeding of C. microlepis, a 
hypothesis has been drawn that, due to their direct experience with fishery and their accumulation of 
knowledge over generations, the local village elderly, experienced fishermen and women live fish 
traders should be knowledgeable about how to identify the symptoms of the environment to 
correctly predict the time of breeding migration of C. microlepis to collect good quality broods in 
right time from the Mekong River for its successful breeding in captivity. 
 
Case Study 
 
A
 
case study was conducted in Laos on how to collect and incorporate relevant local knowledge 
(with scientific technologies) for captive breeding of C. microlepis and other principal indigenous 
Mekong fishes, based on the above hypothesis. 
 
Case Study Results 
 
During the above case study, it has been found that the concerned representatives of the local 
communities on the Mekong (local village elderly, experienced fishermen and women live fish 
traders) possess a tremendous amount of knowledge on the local aquatic resources and environment, 
including the breeding biology of Mekong fishes. 
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However, it is also realized that the knowledge, the local community members possess, is primarily 
in "tacit" format - something not easily visible and expressible. This (local) knowledge is highly 
personal and hard to formalize, making it difficult to communicate or to share with others. 
Subjective insights, intuitions and hunches comprise the major portion of this local knowledge. It is 
also seen that the local knowledge is deeply rooted in a local people’s action and experience, as well 
as in the ideals, values, or emotions he or she embraces. Thus, the amount of (local) knowledge 
expressed by a local people in words and numbers represents only the tip of the iceberg. 
 
The relevant local knowledge identified and collected by the above case study can be segmented 
into two dimensions. The first is the technical dimension, which encompasses the kind of informal 
and hard-to-pin-down skills captured in the term “know-how”. An
 
experienced fisherman, for 
example, develops a wealth of expertise “at his fingertips” on local fish and fisheries after his years 
of experience and also by accumulation of the similar experience of his earlier generations. But he 
is often unable to articulate the scientific and technical principles behind what he knows. 
 
At the same time, it is also found that the local knowledge contains an important cognitive 
dimension.It consists of schemata, mental models, beliefs and perceptions so ingrained that one 
must take them for granted. This cognitive dimension of local knowledge reflects local people’s 
image of reality (“what is”) and vision for the hture (“what ought to be”). Though they cannot be 
articulated very easily, these implicit models shape the way the local people perceive the world 
around them. 
 
Conclusions 
In the light of the above, it may be argued here for a conclusion that, in order to proper 
understanding and incorporation of local knowledge systems for improved resource and 
environmental management, we (the scientific community) perhaps need to “unlearn” our old view 
of knowledge and should grasp the importance of local people’s view. We might need to get out of 
the old mode of thinking that knowledge can only be acquired, taught and trained through manuals, 
books or lectures. Instead, we perhaps need to pay more attention to the less formal and systematic 
side of the local knowledge and should start focusing on highly subjective insights, intuitions and 
hunches that are gained (by the local people), through the use of metaphors, pictures or experience. 
 
As a matter of fact, application of the above approach (using metaphors, pictures or experience) has 
been very appropriate in the case study in terms of the collection and incorporation of relevant local 
knowledge for correctly predicting the right time for breeding migration of C. microlepis, which 
subsequently has ensured the collection of ripe broods from the Mekong, and then, for its successful 
breeding in captivity. 
 
Case Study Results on the Web 
 
A summary of the case study results including a slide show and several video clips is posted on the 
Web (Internet) at http://www.fes.uwaterloo.ca/u/marahman/PaPhon.htm 
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Poster 4-6 
The Role of Tilapias in Fish Production in the Tropics 
and its Impact on Food for Poor People 
C.H. Fernando 
 
Department of Biology, University of Waterloo 
Waterloo, Ontario, Canada, N2L 3GI 
 
Summary 
 
My contribution deals with Inland Water Resources as applicable to fish, especially in the tropics. 
 
The aquatic resources we must consider are lakes and rivers and the habitats created by human 
activities broadly. These include irrigation systems, consisting of reservoirs, irrigation channels and 
other aquatic habitats, and habitats created specially for raising fish and other aquatic organisms for 
human consumption. During the past fifty years or so an unprecedented effort has been made to 
enhance the fish produced from freshwaters in the world. This is especially so in countries where 
fish form a relatively cheap and accessible source of food for poor people. Much of this effort and 
the millions of dollars spent on the enterprise have yielded small to negligible returns till very 
recently.The present fish production can very likely be increased many times over if the necessary  
technology, investment of fimds and the political will are found throughout the tropical region. 
Much effort is needed to channel the production in ways that its benefits will reach the poor. 
 
The tilapias that appeared on the fish culture scene outside Africa about fifty years ago seem to be 
good candidates for enhancing fish yields in natural waters (capture fisheries) and by culture. In fact 
they have already made a marked impact on fish yields in both capture and culture fisheries 
throughout the tropics and sub-tropics and even at higher latitudes. One of the major reasons for the 
relatively slow pace of improvement of fish production in countries like Sri Lanka is the 
dependence on carps under pressure of governments and tradition. It is necessary to have a plant or 
animal with the ability to produce a desirable product of food in quantity at a cost accessible to poor 
people. This has happened in the past with the coconut and the potato, not to mention the chicken. 
The technological advances of the past half century have made great contributions to fish culture 
while new attitudes like integrated fish farming and capture in irrigation networks raises new 
possibilities for using the enormous areas brought under irrigation for raising and harvesting fish. 
 
History 
 
Fisheries in inland waters had been dependent on stocking non-self-propagating fishes in natural or 
artificial waters and the culture of carps in the tropics and the sub-tropics. The arrival on the scene 
of tropical self-propagating tilapias made this enterprise using carps largely redundant in tropical 
regions. However, it took about fifty years for fishery experts to realize that carps were not only a 
failure when stocked into natural waters but also much less productive in culture than tilapias in the 
tropics. Carps (Chinese, Indian and common) are also far less preferred as food than tilapias even in 
areas like Malaysia with large ethnic populations used to eating carps. 
 
The recent history of inland fisheries in the tropics is largely the gradual spread of tilapias in both 
fish capture and culture systems. Four international meetings (the fifth will be held in Rio in 
September, 2000) have dealt with tilapias in culture. It is possible that tilapia production like that of 
chickens will soon be limited only by demand and a low cost of production. Tilapias share with 
coconuts the ability to grow in the wild and in culture and with potatoes and
 
chicken the ability to 
give very high yields. 
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Why tilapias? 
 
Until about 50 years ago fish production from inland waters consisted of sport fisheries in more 
affluent countries, the gathering of relatively small amounts of fish from natural waters (except in 
 
Africa and perhaps the Grand Lac, Cambodia) and from stocked fish and fish culture. The tropics 
has had a widespread practice of harvesting fish from natural waters and culturing carps and a few 
other fishes in ponds with relatively small yields. All this changed with the arrival of tilapias outside 
Africa. The success of tilapias in the millions of reservoirs built worldwide especially during the 
past fifty years or so is due to their evolution in lacustrine situations in the ancient l&es of Africa 
(Fernando and Holcik 1991). Their extremely high yields in fish culture is a result of their inherent 
high productivity like the potato (Zuckerman 1998). 
 
Other fishes have been tried as candidates for introduction into lakes and reservoirs and for culture 
but without widespread success. The desire to have indigenous fishes instead of tilapias has led to 
attempts to use indigenous species like tambaqui, Colossoma macropomum, in South America and 
the gouramy, Osphrocnemus goramy, in Asia. 
 
Already tilapias are providing food for poor people in the tropics. This has been amply documented 
for Sri Lanka and no doubt this situation exists widely in the tropics and sub-tropics. More 
importantly, fish f m i n g and harvesting has had a major impact on poverty alleviation throughout 
the tropics by providing an additional, relatively cheap source of food, part time employment to 
many people and an insurance against poverty. 
 
Poor people can also participate in the capture and culture of these tropical tilapias that are self 
propagating in natural habitats and are less costly to raise than temperate carps which need induced 
breeding in the tropics. 
 
Tilapias have good keeping properties, are also more acceptable as food than carps and are also 
traded internationally. Carps are not 
 
The Future 
 
Processes that enhance capabilities of poor people to manage fishery resources certainly depend on 
communication, institutional support, policies, legislation, education and technological applications. 
However, major improvements in all these must go side by side with the use of the most relevant 
scientific information and the use of the most productive and suitable fish available. Such advances 
have occurred both in the distant past and more recently with other domesticated animals and plants. 
The integration of fish farming in irrigation systems has been dealt with in a number of papers in 
recent years. We (Fernando and Halwart 2000) have outlined a scheme for this using tilapias as the 
main fish in the tropics. This integrates the existing harvesting practices used by poor people and 
the capture and culture of fish in a continuously active scheme. 
 
Footnote: My comments are based on working in this field for about 50 years mainly in Sri Lanka. 
I have also worked on all continents and collaborated with scientists from many countries in inland 
fisheries. These opinions are also based on literature published by many scientists including myself 
and my collabrators since 1956. Correspondence with many colleagues worldwide has helped 
greatly in formulating these ideas. 
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Issue 5: 
Institutions, organizations, policies and legislation that shape aquatic resources management 
for poor people 
 
Question 5.1. What are participants’ experiences of: 
• Building structures that represent the poor (e.g. to help people to draw down services, 
increase local information flows, exert influence) 
• Promoting reform within structures that make policy and provide services to the poor 
(e.g. extending scope or facilitating change) 
• Providing support to the establishment or expansion of scope of private sector 
organizations (e.g. supporting the establishment of markets, through start up finance 
or 
information, training) 
• Supporting joint-forums for decision-making and action (e.g. problem oriented or 
more sustainable systems to manage common property) 
• Supporting participatory processes of policy formulation 
• Creating/strengthening links between the poor and policy makers 
• Assisting in the planning, drafting and implementation of legislation 
 
# 39) 6/19/00 From Matthias Halwart Reply 
 
It should be remembered that this is politics. You can facilitate and participate endlessly, but if this 
is in parallel with existing political and decision making structures, you are likely to have limited 
impact. If you genuinely empower, then you may be playing with fire. In general therefore it is 
better to work with existing representational structures, even if they are flawed (and they are all 
flawed), and seek to increase the capacity of existing systems to promote the interests of the poor. 
 
Response from Upali  S. Amarasinghe on 6/22/00 
 
I fully agree. We must work within the existing framework although it is not the best set-up. 
I would like to hear from others regarding this matter because this issue is important to 
become more practical rather than theoretical. 
 
 
Question: Supporting joint-forums for decision-making and action. 
 
# 51) 6/22/00 From Upali S. Amarasinghe Reply 
 
In Sri Lanka some NGOs have taken initiative to organize joint forums for decision making and 
action. For example, in a reservoir in the dry zone (Muthukandiya reservoir), fishers have started a 
cage culture project after a concerted effort among government officials, university scientists, NGO 
people and rural community. This kind of RRA method can be applied after careful evaluation of 
the socioeconomic status of the community. [I wish to mention here that the term ‘common 
property’ is not a synonym of ‘open access.’ They are two different resource use regimes. Please see 
Stevensen G.G.(1991) Common property economics: A general theory and land use application, 
Cambridge University Press, ISBN 0-521-38441-9] 
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Poster 5-1 
 
The Nursing Network 
 
A poster submitted by the Regional Development Committee (RDC)’11’ in Southern Laos, developed in collaboration with 
AIT Aqua Outreach (Lao PDR), Development Advisory Group, European Union Development Programme, Kammouane 
Provincial Livestock and Fisheries Section Group of Faculty at the Asian Institute of Technology National Lao University, 
Faculty of Agriculture and Forestry Oxfam Belgium and the Savannakhet Provincial Livestock and Fisheries Section. 
 
Introduction 
 
The supply of fish seed to small-scale farmers is a major constraint to the development of 
aquaculture in Laos and although there are a number of Government operated fish breeding centres 
(fish hatcheries), the countries poorly developed infrastructure leads to major problems with seed 
distribution. 
 
Developing a solution to this problem was the first major collaborative activity undertaken between 
the Lao Government and the AIT Aqua Outreach Programme. Farmer trials were conducted by 
provincial staff from the Livestock and Fisheries (L&F) Section in Savannakhet province to test a 
simple aquaculture technique developed by the Outreach Programme in Northeast Thailand. The 
technique enables farmers to nurse fish seed (fry) in a nylon bag (hapa) suspended in a farmers pond 
and L&F Section staff used this technique to develop a network of fish seed “middle-men’. In 1994, 
18 farmers were trained in the technique and encouraged to purchase small fish seed from the 
provincial Government fish hatchery at Pak Bor. The trials went well and the Network members 
found a ready market among local farmers for the much larger fish seed they were able to produce 
after six weeks of intensive care in a hapa. In following years interest in the scheme grew and was 
also adopted by other development projects. The Network currently has over 70 members in 15 
districts and similar networks have started to develop in at least two other provinces. 
 
History and approach 
 
The introduction of hapa technology 
 
The introduction of the hapa into the day-to-day operation of the Savannakhet provincial fish 
hatchery at Pak Bor, was a milestone in the development of aquaculture in Savannakhet. In 1993 
there was very little aquaculture in Southern Laos, but in the more established rice growing regions 
of Savannakhet increasing environmental degradation and population pressure meant that there was 
an enormous interest in developing ways to farm the main source of protein for the Lao people - 
fish. Although not new to the Lao PDR, hapas were not used to any significant extent in aquaculture 
and there were no established methods for stocking and rearing fish in them. However, after their 
introduction to the Pak Bor hatchery together with advice on how to use them, they were rapidly 
integrated into normal operations as they represented a practical and inexpensive solution to the 
problems associated with managing the relatively large eathern ponds at the hatchery. The hapa also 
has similar advantages for small-scale farmers. It enables them to cheaply and easily intensify part 
of their fish farming practices, without making extensive modifications to existing resources such as 
their ponds or rice fields. 
 
 
[II Established by the Department of Livestock and Fisheries in Savannakhet Province LaoPDR in 1997, the RDC is an institutional 
experiment. It is the Lao Government’s first regional-level development agency bringing together resources and expertise for the 
development of Southern Laos. Partners in this Alliance work within a common framework that provides a structured and culturally 
appropriate forum for development. 
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Establishing the first Network 
 
A reconnaissance of aquatic resource management systems in Savannakhet province undertaken 
during the early stages of collaboration between the AIT Aqua Outreach Programme and 
Savannakhet L&F Section, confirmed earlier conclusions that there was a rapidly growing interest 
among small-scale farmers in aquaculture. The main constraint to development was identified as the 
availability of fish seed and in 1994, with assistance from the Outreach Programme, Savannakhet 
L&F Section established a small group of farmers who were encouraged to act as “middle-men” 
between the provincial Government fish hatchery and local farmers. These middle-men were given 
training in fry nursing techniques using a hapa, and encouraged to set-up a small operation on their 
farms nursing fish purchased from Pak Bor and then selling them onto local farmers. The scheme 
worked well and all of the farmers were able to nurse and sell fish in small quantities to local 
farmers. Farmers participating in the scheme were issued with membership cards by the Provincial 
L&F Section office and all the farmers were given a T-shirt with the newly designed Pak Bor 
hatchery logo on the front. Regular contacts were maintained between the farmers and provincial 
staff and farmers were encouraged to stay in contact with each other. This they managed to do 
despite what many people would consider some major logistical and communication difficulties. 
 
Solving seed transportation problems 
 
The transportation of nursed fish was a problem, as there are no indigenous methods of fish seed 
transport. The possibility of using plastic bags and bottled oxygen was not possible, as these were 
not locally available and too expensive for the members to acquire. During the members training 
workshop held at Pak Bor, the issue of transportation was discussed and trials were conducted with 
locally available materials to find a method of transporting nursed fish in open containers. This is a 
widespread practice in countries such as Vietnam and Bangladesh, where the techniques have been 
developed to a fine art. However, the details of these techniques did not particularly interest the Lao 
farmers who were mostly of the opinion it was irrelevant to their situation. Their interest was 
stimulated however, when during one of the training sessions, it was suggested that the farmers try 
to develop their own technique. All 18 farmers enthusiastically designed and participated in their 
own seed transportation trails which perhaps more than any other factor made the farmers 
“participants” in a development process rather than passive recipients of technical information or 
development assistance. 
 
Developing training capacity 
 
The Nursing Network training workshop was the first training event provincial stall had undertaken 
which deliberately aimed to encourage participation from the trainees and made a radical move 
away from the traditional “chalk and board” approach which was then the norm. During the follow-
up of the 1994 network members the benefits of this more participatory approach to training became 
apparent as Section staff discovered among other things, that many of the farmers had conducted 
further transportation trials with their own fish. The farmers took great pride in explaining the 
techniques to provincial fisheries specialists who later were able to incorporate this information in 
other farmer training events. As well as a method of evaluating the success of the Nursing Network 
scheme, the follow-up of the these initial 18 farmers, laid the foundation for the further 
development of training methods by L&F Section staff and their approach to working with farmers. 
 
Developing a poverty focus 
 
The selection of farmers for the Network training in 1994 specifically targeted poor farmers. The 
Nursing Network “package” was seen by L&F Section provincial staff as an intervention which was 
low-cost, low-risk, simple and farmers were not required to own a pond (they could use any public 
water bodies, relatives ponds and rice fields). This made the scheme appropriate for the poorer 
farmers in the community, but during the selection process provincial staff had some difficulties in 
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persuading poor farmers to participate. The initiative had been given a high profile in the province 
amid both district officers and village elders where keen to cooperate. However, these very positive 
intentions towards the initiative made the poorer families nervous and many did not want to join the 
scheme because they were worried about failure amid the attention they would receive in becoming 
a participant. They wanted to wait and learn from the experiences of other more affluent families 
first. In the end, the Nursing Network managed to attract some poor farmers in the first year, but it 
was clear that maintaining a poverty focus for the scheme was not as simple as had first been 
enivisaged. 
 
Delegating responsibility 
 
In 1995 the success of the scheme during 1994 prompted provincial staff to expand the scheme to 
other districts and increase membership. The 1994 initiative had been mostly planned amid 
organized by provincial staff, but it was now clear if the scheme was to be expanded, the 
development of the Network would have to become the responsibility of district officers. Provincial 
staff could not devote the necessary time and resources required to coordinate and monitor an 
expanded scheme. In addition, it is government policy that these types of initiatives should be more 
the responsibility of District rather than Provincial officers. However, this realization created sonic 
problems, as although the nursing technology is simple and robust, the development, administration 
and monitoring of the network is quite complex. It requires knowledge amid skills, which district 
officers did not yet have and it had taken the provincial staff themselves nearly two years to 
develop. 
 
Developing collaboration with NGO ‘s 
 
To expand the Network and develop additional development initiatives in fisheries, provincial staff 
now realized they had to focus more effort on developing the capacity of District staff? With this in 
mind, the Head of Savannakhet L&F Section approached Oxfam (an international NGO working in 
the Lao PDR) and suggested they fund a training course for district officers. This they agreed to do 
for L&F Section staff from all 13 Districts of Savannakhet province. The training provided district 
stall with sonic basic fisheries training, but for the first time, also included sonic basic training in 
office administration and financial management. Although positively received by the district staff, 
the event exposed a number of weaknesses in the provincial staffs capacity to organize training 
events for their own staff and develop curricula in non-technical subjects. 
 
Developing systems of incentives 
 
Following the Oxfam sponsored training event, provincial fisheries staff organized a series of mini-
workshops at the district level in which they assisted district staff to plan and organize trainings for 
farmers wishing to become new members of the network [ACT 8044]. The workshops were an 
opportunity for provincial staff to explain how district staff should administer and monitor the 
network and also establish a system whereby district officers could receive the benefit for their 
efforts. Although the development of such a benefit system was slightly outside accepted 
Government norms, salaries are so how in Laos that officers have to find ways of supplementing 
their income. The common method of dealing with this problem is for donors to provide district 
officers with per diem. However, monitoring how this per diem is used is difficult and for many 
staff in remote districts, per diem payments are often seen as a bonus for the difficult and 
demanding work they are already doing. To expand the nursing network, the challenge was to find a 
way of linking benefits with results and provincial staff developed a mechanism during 1995, which 
concerned the provision of hapas farmers wishing to join the network. From the beginning of the 
scheme, it was assumed that farmers do not look after “gifts” and although donor funds were 
available for the provision of hapas to farmers, L&F Section staff thought it would be better not to 
provide farmers with free inputs for the scheme. Instead, the staff decided to use donor funds to 
purchase blue netting for each district office from which the staff could make hapas. They were then 
requested to officially notify the provincial office of the number of hapas they had made and in 
doing so officially made them “Government equipment”. District offices were then encouraged to 
rent-out the hapas to farmers wishing to participate in the network for the first time and in doing so 
the officers were able to generate income for their district office. They were entitled to use this 
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income to purchase stationary or pay themselves per diem, but they were asked to keep accounts of 
how the funds generated and how they were used. This system was popular among district officers 
and had the additional benefit of attracting farmers to the scheme who were unable to make the 
investment of purchasing a hapa. It also put to use some of the practical skills they had been taught 
concerning hapa manufacture and built on the formal training they  had receive in basic 
administration and office management. 
 
Expanding the scheme 
 
During 1995 Savannakhet provincial staff monitored the Nursing Network scheme and a system of 
data recording and collection was established to develop the capacity of district staff in this area of 
their work. The scheme was popular amongst farmers and was an effective way of introducing into 
an area some basic aquaculture techniques and improving the availability of fish seed. At the 
institutional level, it was also acted as a catalyst for making significant improvements in the general 
capacity of district staff? In 1996 the Provincial Section continued to develop the scheme with 
increasing emphasis on using the scheme as a means for developing district staff capacity. 
Monitoring of the scheme in 1995 had revealed that district officers were hot following guidelines 
on farmer selection and the original poverty focus of the scheme was being compromised. In an 
attempt to improve the situation, provincial staff developed written guidelines on the subject during 
district-level workshops held in 1996, and encouraged district staff to recruit farmers in more 
remote villages. During the 1996 fish growing season two students also joined provincial staff to 
study the Network and its development. One was a final year student for Na Bong Agricultural 
College in Vientiane (now the National Agricultural University) and the other was a Master’s 
student from AIT in Bangkok. The students documented in detail how the Network had developed 
and its status in 1996/97. 
 
Moving to more remote areas 
 
The development of the network in 1997 moved out of the Savannakhet lowlands into the more 
remote and poorer upland districts of the province. The provincial staffs increased training capacity, 
improvements in district-province communication and the development of district-level monitoring 
systems meant that provincial staff could now realistically consider turning their attention to these 
more remote areas. The NGO Oxfam agreed to support the L&F Section’s new initiative in these 
areas and  district-level training workshops were organized in four more districts. 
 
Maintaining a focus 
 
By 1997 the number of farmers in the Network had reach 109. With increasing responsibility for 
Network administration and monitoring being moved to the District level, the “Network” was no~ 
really composed of a number of small District networks. Provincial stall was monitoring these and 
in1997 they decided to establish provincial guidelines on network development. It was clear from 
the monitoring data that most network members were not staying with the scheme year after year, 
but instead saw it
 
as a chance to “enter” aquaculture and gain experience. This was in-line with the 
objectives of the scheme and provincial staff encouraged their district counterparts to attract new 
entrants. For the first time a regulation was introduced into the scheme, which stated that district 
offices could now only loan hapas to new members. Later in the year an additional regulation was 
introduced concerning the poverty focus of the scheme. District officers were instructed to 
specifically target families without ponds amid rice hand. Improved training materials were also 
developed during1998 and a focus on the upland area was continued with support from Oxfam. 
 
Developing other Networks 
 
As early as 1995 there was interest in the Savannakhet Nursing Network scheme from neighboring 
provinces. Provincial fisheries staff in Kammouane province was eager to try out the scheme and 
they made a formal request to their counterparts in Savannakhet for assistance in developing a 
similar initiative. The Savannakhet staff organized a training workshop at the Pak Bor provincial 
fisheries station, which mainly focused on the technical issues concerning fly nursing. It was the 
first time Savannakhet staff had organized a training workshop for Government staff in another 
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province amid they instinctively organized an event, which would have been appropriate to farmers, 
but unfortunately did little to communicate to their Kammouane counterparts how to establish and 
administer such a network. With hindsight this is an obvious mistake, but at the time “training” to 
most people meant “technical training”, as this had so far been their experience. Later in 1997, 
Savannakhet staff assisted their Kammoumane counterparts to undertake a critical review of their 
efforts to establish a nursing network in Kammouane province and developed a number of 
recommendations on how Kammouane staff could improve the way in they manage and monitor 
such a network. In 1998 Champasak province also expressed interest in developing a Nursing 
Network and Savannakhet staff this time addressed the issues of network establishment, 
administration and management much more effectively. The scheme also attracted attention from a 
development project in Northern Laos and one of the Savannakhet staff traveled to Bokeo to advise 
provincial staff on establishing a similar scheme. While the efforts of Savannakhet staff have been 
successful in assisting their counterparts in other provinces to train farmers in fish nursing 
techniques and establish small nursing networks, network schemes have not developed at the district 
level as they have in Savannakhet. L&F Section staff in other provinces have not yet been able to 
devise mechanism for delegating responsibility for network development to district staff and this 
has severely limited network growth and sustainability. Although provincial Savannakhet staff 
understood the importance of district participation in the Nursing scheme in 1995, its importance 
was not fully realised until hater. hi Savanmiakhet the nursing network scheme sparked a district-
level capacity building initiative, which in turn, acted as catalyst and an institutional “pull” for 
further Network expansion. This capacity building work is still continuing in Savannakhet with 
support of a number of donor projects, but in other provinces their aims in requesting assistance 
from Savannakhet have bceui more modest. Kammouane and Champasak have field tested the 
nursing technology and until recently. have not seriously considered work on general district-level 
capacity building. These provinces have not had the long-term presence of the AIT Aqua Outreach 
Programme that specifically targets the development of institutional capacity. Most Provincial staff 
is poorly equipped to undertake the tasks such as the development of in-house training curricula in 
non-technical subjects or developing reward systems for increasing staff motivation. Their 
background and formal education has done little to prepare them for these tasks and current 
opportunities for staff training are still very much oriented towards improving expertise in specific 
technical areas (e.g. aquaculture, fisheries, animal disease or livestock rearing). One of the main 
reasons for the development of the RDC concept in 1997 was to find better ways in which 
Savannakhet provincial staff could assist their counterparts in other provinces to develop district 
level capacity. With good reasons, this is seen as a priority by the Lao Government authorities and 
the formal establishment of the RDC in 1999 marked the beginning of a new interdisciplinary 
capacity building initiative which will span all six southern provinces. 
 
Donor coordination 
 
Iii 1998 a nationwide FAO/UNDP sponsored fisheries development project looked at the work done 
on developing fish seed nursing strategies by Savannakhet L&F Section, and decided to promote 
hapa nursing of fish seed in other provinces of the Lao PDR. They also assisted Savannakhet L&F 
Section staff to further promote the nursing network scheme, although in a slightly modified form. 
The project assisted provincial staff to experiment with farmers nursing fry in small groups and also 
reducing the size of the hapa. The additional support from FAO and the continued support from 
Oxfam amid AIT Aqua Outreach meant that Savannakhet now had three development institutions 
assisting the L&F Section. This created sonic problems for the provincial staff as each project had 
their own slightly different development agenda. The experience of trying to coordinate these donor 
inputs during 1998 and 1999, brought provincial stall to the general conclusion that effective donor 
coordination was now becoming increasingly important to the future development of the Nursing 
scheme. 
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Section staff also realized that they required a longer-term vision for the development of the 
Nursing Network and one, which included collaboration with other provinces. In 1999, Savannakhet 
provincial staff agreed to coordinate all future donor inputs into the scheme through the newly 
established Regional Development Committee (RDC). The RDC us now in a position to assist 
Savannakhet with donor coordination and it is also an appropriate forum for the development of the 
longer-term vision required for the scheme’s future development. The close involvement of 
Savannakhet provincial staff in the development of the RDC means that the future development of 
the scheme is likely to become one of the RDC’s first truly regional development initiatives. 
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The International Center for Living Aquatic Resources Management (ICLARM, The World Fish 
Center) has maintained an office in Bangladesh since 1987 during which time it has carried out a 
variety of applied research projects. This poster summarizes some of the most recent activities and 
findings. The activities and projects have been diverse but focused mainly on small-scale pond 
aquaculture and participatory inland fishery management. 
 
Bangladesh is a small, poor, and populous country formed in the delta of the large rivers that drain 
the Himalayas and empty into the Bay of Bengal. The landscape is annually flooded as a result of 
the heavy monsoon rains and then subject to dry periods. Fish have always been an important part 
of the diet for people who exert heaving fishing pressure on the available stocks. The inland fish 
resources dominate the catch, now in decline, and include fishes like the Indian major carp species 
(e.g., Labeo rohita, Catla catla, Cirrhinus mrigala), hilsa shad (Tenualosa ilisha) , and numerous 
small indigenous fishes that proliferate during the flood season. 
 
 
Aquaculture experiences 
 
In recent years ICLARM’s aquaculture work, principally funded by USAID, has focused on 
technology development and demonstrations of sustainable systems appropriate for resource limited 
people. Production systems demonstrated in cooperation with the Bangladesh Fisheries Research 
Institute (BFRI) resulted in a variety of recommended systems including carp polycultures and 
integrated rice-fish fanning. The incorporation of introduced carp species (Hypophthalmichthys 
molitrix, H. nobilis, Ctenopharyngodon idella and Barbodes gonionotus) have added efficiency to 
traditional polyculture systems. Also, introduction of genetically selected (GIFT) Oreochromis 
niloticus and the Thai Pagasius sutchi have created additional aquaculture options. 
 
Currently ICLARM is promoting these various recommended production systems by supporting 
thousands of small pond demonstrations coordinated mostly through non-governmental 
organizations (NGO5). A typical unmanaged pond in a carp polyculture would not be expected to 
yield more than 600 kg/ha/yr. By the addition of simple enrichment in the form of fertilizers or 
composts it is not unusual to achieve yields in excess of 2000 kg/ha/yr.  
 
Similarly, growing fish in flooded rice fields has shown significant production of fish and possibly 
even helping rice production while increasing fanner net benefits by more than 50% with each crop. 
Various production methods and approaches to improve the extension process continue to be 
studied. 
 
The impacts of extending low-input pond aquaculture were assessed by a study funded by IFAD in 
1998-2000. This followed up an earlier project and found that 5 years after extension participants 
had continued to achieve similar yields of around 2 t/ha, this was about 4-times their earlier 
production and remains 70% above the level in a control area. Aquaculture has spread in much of 
the country and past participants of various extension projects were found to have higher production 
and follow better practice than other farmers. A general tendency to over stock ponds was noted, 
training fingerling suppliers as informal extension agents appears to help to reduce this problem. 
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Capture fisheries and community based management 
 
Since 1987 ICLARM has worked with the Bangladesh Department of Fisheries (DOF) and a range 
of NGOs to improve inland fishery management through a series of projects supported by the Ford 
Foundation. After earlier research on improvements through fisher licensing, in the late 1990s the 
emphasis has been on developing and testing community-based approaches. The aim is to achieve 
more sustainable use of these threatened resources and a more equitable distribution of their returns. 
Pilot activities have been in a range of beels (seasonal and permanent lakes) and rivers and have 
tested management by either well-defined sets of fishers organized by NGOs and who lease fishing 
rights or by committees representing a wider range of stakeholders in common property resources. 
 
Resource management committees representing about 5,000 fisher households have been 
established and have improved fishery management through local fish sanctuaries, closed seasons, 
and stock enhancement from their own resources in some closed lakes. NGO training and credit 
helps to develop alternative sources of income when fishing access is limited to conserve stocks. 
Impacts on both professional fishers and the many poor households who catch small fish for their 
own consumption are monitored. Catches have already increased through improved management 
but it is too early to assess sustainability. The share of returns captured by leaseholders and 
middlemen has fallen relative to professional fishers. Policy formulation has been informed through 
a documentary and drama series shown on Bangladesh TV and through two national workshops. 
These influenced policy makers and NGOs to agree to follow a Community Based Fisheries 
Management strategy. 
 
 
Other projects 
 
As part of regional partnership projects ICLARM is currently collaborating in Bangladesh with 
BFRI and the Agricultural University to develop improved lines of carp for aquaculture and on the 
demand for carp, and with DOF and Chittagong University to assess trawl catches and fleet 
dynamics for improved regional coastal fish stock management. 
 
Some recent publications 
 
Gupta, M.V., A. Mazid, S. Islam, M. Rahman and G. Hussain. 1999. Integration of aquaculture 
into the farming systems of the flood prone ecosystems of Bangladesh: an evaluation of 
adoption and impact. ICLARM Tech. Rep. 56. 
Gupta, MV., J.D. Sollows, M.A. Mazid, A. Rahman, M.G. Hussain and M.M. Dey. 1999. 
Economics and adoption patterns of integrated rice-fish farmers in Bangladesh. ICLARM, 
Manila. 
Mahfuz, M., A.D. Capistrano and M. Hossain. 1997. Experience of partnership models for the co-
management of Bangladesh fisheries. Fisheries Management and Ecology. Vol. 2(3):233-248. 
Middendorp, H.A.J, P.M. Thompson and R.S. Pomeroy, Editors. 1999. Sustainable inland fisheries 
management in Bangladesh. ICLARM Conf. Proc. 58, 280 p. 
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Impacts of irrigation development on local fisheries in Laos 
 
A poster submitted by Sophie Nguyen Khoa, Kai Lorenzen & Caroline Garaway, Imperial College, London 
Bounthanom Chamsingh & Douangchith Litdamlong, RDC, Savannakhet 
 
Introduction 
 
Local fisheries in small water bodies (small rivers and lakes, streams, paddies etc.) are important 
sources of nutrition and income for rural people in lowland regions of Laos. The development of 
irrigated agriculture may affect these fisheries both directly, through the modification of aquatic 
habitats and loss of habitat connectivity, and indirectly through the creation of alternative 
opportunities for subsistence and income generation. Quantitative information on impacts is 
lacking, and as a result fisheries impacts are often effectively ignored in cost-benefit analyses of 
irrigation schemes. We have carried out a replicated field study to assess quantitatively the overall 
impacts of weir and dam schemes, and the impacts of pump schemes on the irrigated area. 
 
Methods 
 
The study was based on the comparison of irrigation-impacted and non-impacted (control) sites. 
Impacted sites were paired with control sites in the same watershed to minimize environmental 
variation and maximize the statistical power of the comparisons. A total of 62 sites were surveyed, 
comprising ten pairs each of weir and dam, and eleven pairs of pump sites and controls. For each 
site, we collected data on availability of aquatic habitats, household fishing activities and catches, 
and the diversity of fish stocks. Fishing activities and catches were quantified for two weeks, at the 
height of the dry season and during the period of receding floods respectively. 
 
 
Results 
 
A preliminary summary of irrigation impacts on weekly household catches, and rough estimates of 
the value of the annual catch and the irrigation effect are given in the table below. (Rough estimates 
of value have been calculated by scaling up from the weekly catches, and assuming a market value 
of US$ 2/kg). Statistically significant effects are shown in bold. 
 Catch  Value 
 Baseline Impact    Impact Baseline Impact 
 [kg/week] [kg/week] [%] [US$/year] [US$/year] 
Weir schemes 0.77 -0.28 -36 80 -29 
Dam schemes 
  Net effect 2.07 -0.36 -17 215 -37 
  Outside Reservoir. 1.8 -0.91 -51 187 -95 
  In Reservoir 0.27 0.56 207 28 58 
Pump irrigated areas 0.2 0.35 175 21 36 
(excluding river) 
 
 
Weir irrigation schemes had a significant negative impact on local household catches, with an 
average loss of 36%, equivalent to an annual loss in catch value of 29US$. 
 
Dam schemes had a significant negative impact (-51%) on household catches from floodplain 
habitats. The study focused on impacted sites in the immediate vicinity of the dams, and in these 
areas the loss of yield from traditional fishing grounds was almost (but not completely) 
compensated by increased catches from the reservoirs. It is likely, however, that the negative 
impacts on catches from flooplain habitats persist for some distance below the dam, in areas where 
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the reservoirs are less accessible. Hence the greatest overall impacts of dam schemes on household 
fish catches may be expected at some distance below the dam, 
 
Impacts of pump irrigation schemes abstracting from major rivers proved to be highly variable, 
overall showing a slight, but not significant positive effect on household catches from the irrigated 
areas (excluding the major rivers themselves). 
 
Conclusions 
 
These results are
 
preliminary and incomplete, but it is possible to draw some preliminary 
conclusions: 
• Participation in fishing is almost universal in the lowland areas of southern Laos. Average 
household catches vary between 40 and 108 kg/year, representing values of 80-215 US$/year. 
(For comparison, the average value of the rainfed rice crop is about 100 US$/household/year). 
• Fisheries impacts should be considered quantitatively in cost-benefit analyses of irrigation 
schemes. Our study indicates yield losses of 35% from weir schemes; and up to 50% from dam 
schemes (which may be partially compensated by catches from the newly created reservoir). 
• Fishing remains an important activity and source of subsistence and income in irrigated areas. 
The conservation and management of wild fish resources within irrigated areas should receive 
greater attention. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Full results of the study and recommendations will become available in July. 
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The Book System 
 
A poster submitted by the Regional Development Committee (RDC) in Southern Laos, developed in 
collaboration with AITA qua Outreach (Lao PDR), AIT Outreach AIT, DFID, DLF Vientiene, Lao-German 
Family health project & Savannakhet Provincial Livestock and Fisheries Section. 
 
 
Introduction 
 
The Book System is a simple system of bookkeeping developed for district officers of the Livestock 
and Fisheries Section in Savannakhet province. It builds upon existing traditional systems of 
information storage and management already operating at the district-level, but expands and 
structures these systems so that district officers are better able to record and manage the information 
they are currently expected to retain and process. 
 
The system was developed and refined over a four-year period in a series of workshops and 
informal discussions, which involved both provincial and district L&F Section staff. These events 
were facilitated and supported by the ALT Aqua Outreach Programme. 
 
Recently a review of the Book System has been undertaken to evaluate the scheme and determine 
whether an expansion is appropriate. 
 
History and approach 
 
The early stages 
 
During the early stages of collaboration between staff of Savannakhet L&F Section and the ALT 
Aqua Outreach Programme it became clear that there was a need to develop basic capacity at the 
district level in record-keeping, data management and the reporting of development information. 
Plans for the introduction and development of improved aquaculture technologies could not be 
implemented without the initiation of a parallel process of developing capacity in this area. 
However, during one of the first workshops organized under the then new collaborative project, it 
became apparent that while district officers were willing and able to collect quantitative field data, 
they lacked the capacity to make any real effective use of this type of data. For most district 
officers, their participation so far in the collection of field data, had mainly been as enumerators and 
they had little sense of ownership for data they had been asked to collect. Most officers also had 
little formal training in data collection techniques and district offices in Savannakhet lacked any real 
system for storing and managing field data. However, despite these disadvantages further discussion 
with district officers also revealed that most had a very thorough and intimate knowledge of the 
district they represented and had traveled extensively to even the more remote villages at some time 
or another. 
 
 
 [2] Established by the Department of Livestock and Fisheries in Savannakhet Province LaoPDR in 
1997, the RDC is an institutional experiment. It is the Lao Government’s first regional-level 
development agency bringing together resources and expertise for the development of Southern 
Laos. Partners in this Alliance work within a common framework that provides a structured and 
culturally appropriate forum for development. 
* Developed in collaboration with AIT Aqua Outreach (Lao PDR), AIT Outreach AIT, DFID, DLF 
Vientiene, Lao-German Family health project and Savannakhet Provincial Livestock and Fisheries 
Section 
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Information or Information systems 
 
One of the main concerns of the ALT Aqua Outreach Programme during the initial stages of 
collaboration with Savannakhet Livestock and Fisheries Section (L&F), was the collection of 
farmer-level baseline data. Previous development work of the Outreach Programme in Northeast 
Thailand, had started with a large socio-economic and farming systems baseline survey and it was 
assumed a similar activity would be undertaken in the Lao PDR. In particular there was pressure 
from one of the main Outreach donor organizations to undertake a similar comprehensive baseline 
survey to the one in Northeast Thailand, as they were keen to see that AIT developed a 
comprehensive quantitative picture of the local situation before any development interventions. 
However, the weak institutional capacity of the Lao Government services particularly at the district 
level, meant that the if such a survey was undertaken, Government staff could really only participate 
as enumerators. At that time it was felt that limiting the participation in this issue would seriously 
compromise the compromise the long-term institution capacity building objectives of the 
collaborative project. While it was recognized by all parties that the issue of “data” was important, it 
was agreed that a more participatory approach was possible and would be appropriate to the Lao 
situation. The focus of future collaborative work in this area was then shifted towards the 
development of “information systems” rather than the information itself. 
 
Informal “mini-workshops” worked well 
 
Work began on developing the Book System in 1995 through a series of mini-workshops planned 
and facilitated by provincial L&F Section staff, but organized in District offices. During these 
workshops informal discussions about the problems of collecting and managing development data 
were encouraged and ideas for developing an improved system were tested out using real data. The 
experience from one district workshop was incorporated into the next on a “rolling-planning” basis 
and most participants appreciated the informal and participatory approach. By 1996 a standard 
system had started to emerge which was entitled the “Book System” and this officially introduced to 
all 15 districts of Savannakhet during a provincial planning meeting. The name of the system, which 
is a direct translation from Lao, was chosen due because it uses the commonly available hardbound 
ledgers or notebooks as the main instrument for storing and summarizing data. 
 
Book system not just for fisheries data 
 
Since its introduction the quality and quantity of development monitoring information now 
available at both district and provincial level has improved considerably. District officers have used 
the system to monitor and evaluate a number of family level and community development initiatives 
in aquaculture and fisheries management as well as improving the management and administration 
of their own offices. The system has also been used to improve the management and reporting of 
data on livestock and animal disease outbreaks. 
 
Developing ownership 
 
After allowing district staff time to test and develop the system, a formal review of was undertaken 
by an external consultant in 1999. The approach of organizing mini-workshops at district level was 
also employed for the review, which was very positive. Although districts are using the Book 
System at different levels of success, all of the district officers feel that the system is useful and that 
it is an improvement on their previous data management system. Particularly interesting is the fact 
that several districts have already increased the number of books that they use in order to collect 
more data. This was done on their own initiative, which appears to indicate that the idea has taken 
hold, and that the district officers have started to develop a considerable degree of ownership of the 
system. Several recommendations for improving the Book System came out of the workshops. They 
ranged from purchasing filing cabinets for the district offices so that the books can be centrally 
stored in the office, to a workshop with all 15 districts to review the data being collected and to 
develop standard input and summary forms for each book. 
Table I Books in the Book System 
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No Book Title 
1 Vaccine Use 
2. Equipment Inventory 
3. Network Members (Fisheries/Livestock/Veterinary) 
4. District Livestock Totals 
5. District Water Resources (Reservoirs/Ponds/Spillways) 
6. General District Data 
7. Daily Work Report 
8. Animals Slaughtered 
9. Fish Spawning/Nursing Data 
10. Cash Flow 
11. Livestock Births/Deaths 
12. Livestock Feed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 114 
Poster 5-5  
 
 
Fish migrations and their implications for the poor in 
the Mekong Basin-a redistribution of wealth 
 
A poster submitted by Anders Poulsen and John Jorgensen, 
Assessment of Mekoing Fisheries Project P.O. Box 7980 Vientiane, Lao PDR 
 
 
Fish migration was defined by Northcote (1984) as: Movements, which result in an alternation 
between two or more separate habitats, occur with a regular periodicity, and involve a large 
proportion of the population. Migrations can occur at all stages in a fish’s life, and may serve 
several purposes: e.g. feeding, spawning, escape from adverse conditions or predators etc. 
 
Because of the large fluctuations in water level in the Mekong Basin almost all Mekong fish species 
exploit different habitats in different seasons, and are thus migratory. Here, we mainly focus on the 
potamodromous migrations (i.e. migrations that are entirely riverine), although many of the 
considerations will apply to other kinds of movements as well. 
 
Potamodromous migrations can be divided into longitudinal and lateral movements. Longitudinal 
migrations are along the main river channels, while lateral migrations are from the main rivers into 
floodplain areas. Some species migrate both longitudinally and laterally (e.g. a longitudinal 
migration to spawning grounds followed by a lateral migration into feeding areas). 
 
The typical pattern is that the fish migrate upstream to the spawning grounds as soon as the water 
level in the river starts to increase, spawning takes place while the water level is still increasing 
ensuring that eggs and larvae are brought by the current into nursery areas on the floodplain further 
downstream. After spawning, the adult fish also move into the flooded areas. During the flood 
season the fish feed intensively in the flood zone, growing and building up fat layers for the 
following dry season; a time of starvation for most fish. When the water level starts to drop and the 
floodplain dries, most fish leave the floodplain, and seek refuge in permanent water-bodies, mainly 
in deeper parts of the main river channel. The fish following this generalised pattern thus utilise 
three distinct habitats (spawning and feeding habitats, and dry season refuges). 
 
The spawning grounds for most Mekong fish species have still not been identified, but large 
quantities of ripe fish are moving into many of the tributaries in Lao PDR, Thailand and Northern 
Cambodia, and it seems like a fair assumption that these fish are spawning here. The major feeding 
grounds, and thus the most important areas for the fish production, are associated mainly with the 
huge floodplains in Cambodia and Vietnam, where many hundred thousand tons of fish are landed 
every year during the migration out of the floodplains. 
 
Like spawning grounds, dry season refuges are not very well known in most cases, but one 
important dry season habitat is the Mekong mainstream around Kratie in Cambodia where a series 
of deep holes offer the fish protection in this period. Deep holes further upstream in Lao PDR and 
Thailand have similar importance. 
 
The Fishery — relevance to the poor 
 
Fish constitute the single most important source of protein for the 60 million people living in the 
basin, especially among the rural poor. A consumption study in eight provinces in Cambodia has 
shown that rural people eat between 71 and 84 kg of fish/year (Ahmed et al. 1999). Fish and other 
aquatic animals are crucial for food security. Sound management strategies for sustaining the 
fishery must be developed and implemented. If not, the livelihood of millions of the rural poor, who 
are the most dependent on capture fishery resources, will be undermined. 
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But migrations have big implications for the fishery in the Mekong Basin. During the flood season 
the fish are dispersed in a large volume of water and the catch per unit of effort is low. Fishing is 
therefore mainly for subsistence. At river draw down fish become more concentrate and more 
vulnerable and, hence, are caught in much higher quantities as they migrate from floodplains. 
During the dry season the fish are concentrated in a few refuges, the fish are very vulnerable to 
fishing in this period, and as the dry season progresses stocks become increasingly depleted. 
 
The very seasonal nature of the fishery leaves a big surplus of fish caught during the peak fishing 
season. Hence, the price drops. Traditionally the surplus is preserved, especially as fish sauce or 
paste. This enables the produce to be utilised throughout the year and to be available to low-income 
groups all year around. In short, no migrations = no preserved fish = no sustained food source for 
low-income groups. 
 
Threats to the fish migrations 
 
Because of the migratory habits of most (if not all) Mekong fish species, fish stocks are shared 
between different areas, sometimes hundreds of kilometres apart. 
 
Fish stocks in the Mekong Basin are fished very hard, but the life strategies of most species are 
adapted to withstand a high mortality. Much more dangerous to the fish stocks are destruction of 
aquatic habitats and blockage of migration routes. 
 
Migrating fish are much more vulnerable to habitat destruction than stationary fish. If one of the 
habitats upon which the fish depend is destroyed or if a migration route is blocked it will 
automatically affect the stocks in all the areas frequented by the fish. Hence it will impact the lives 
of people who depend upon those stocks in that area. 
 
Examples of human impacts on migratory fish 
 
• Mainstream dams (e.g. hydropower dams) 
  ~ Block longitudinal migration routes 
  ~ Diminish flood downstream 
  ~ Diminish aquatic habitat available to fish 
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  ~ Changes in the timing of the flood 
  ~ Larvae of fish spawning in the main river will not reach nursery areas 
 
 
 
• Weirs and dikes 
 ~ Block lateral migration routes 
 ~ Reduce recruitment to the floodplain especially of fish spawning in the main river. 
 ~ Modify of current 
 ~ Larvae of fish spawning in the main river will not reach nursery areas 
• Habitat conversions (e.g. conversion of flood forest into paddy fields) 
 ~ Less shelter available 
 ~ Reduce in average size 
 ~ Fewer niches available 
 ~ Reduce in biodiversity 
 ~ Reduce in productivity? 
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Poster 5-6 
 
Institutional functions 
and values of wild aquatic resources 
 
Magnus Torell, ICLARM 
 
 
I. Summary and Introduction 
 
Comments and issues raised in this paper/poster should be seen as a contribution to the steps to try 
to clarify some of the outstanding issues related to the role of aquatic resources for rural poor 
people. This includes the values of resources and areas that ought to be calculated and the 
institutional framework for management and regulation. To target the problem focus should not 
only be made at the aquatic resources per Se. Focus should also be made at the areas in which 
aquatic resources can be found — the wetlands (in its very broad definition that includes everything 
from the Mekong River itself to pieces of flooded areas or rice fields that at any one stage during 
any of the seasons are “wet”). Another important factor to bear in mind is that it is the poor people 
that are most dependent on “wild” aquatic resources or “wild” wetland products to use another 
word. 
 
The contribution is a compilation of thoughts from the results of the five workshops that was held 
during February and March 1999 in preparation for the ICLARM project “Legal and Institutional 
Framework, and Economic Valuation of Resources and Environment in the Mekong River Region: 
A 
Wetlands Approach”. (See List of References.). Other specific references are cited where they 
occur. 
 
Urgent action is needed within the context of present development trends in the Mekong River 
Region. This includes the provision of a framework to sustain and improve the management of 
wetlands and wetland/aquatic resources. Improved knowledge on the (financial, cultural, etc.) 
values involved and improved use of institutional and legal mechanisms would help to provide a 
basis from which to reverse present negative trends. 
 
Conceptually, “wetlands” have often been referred to as a “sector”, or even a “sub-sector” under the 
“environment sector”. This could give the impression that there is an overall wetland management 
system that diverts from problems related to inter-departmental divisions of responsibility. In reality 
the uses and potential uses of rivers, floodplains and other wetlands cover a wide range of activities 
and the mandates of several departments and ministries. The management scenario and the role of 
individuals and government agencies will vary depending on: 
- type of wetland (lake, swamp, rice field, etc.), 
- type of ownership (public or private), 
- priorities given to resources to be managed/exploited (rice, forest, fish, frogs, scenic 
values, bird habitats, etc.). 
 
Conservation and/or management — and for what purpose 
 
When addressing the very broad range of wetland types (covering all types of “water” in a basin) 
and development options, it becomes apparent that there is no clear understanding on how to 
allocate duties and responsibilities. Given the many optional uses and the lack of awareness on the 
actual values on wetland resources it is difficult to establish an institutional and legal mechanism 
supporting sustainable development of wetlands and wetland resources. Knowledge about present 
and potential production levels from aquatic resources or their real values, for poor people as well 
as for the society or the region as a whole, are also lacking. Subsequently, the question on 
conservation and/or management — and for what purpose — is still too much hanging in the air and 
as a result aquatic resources remains threatened as is the basic livelihood of large groups of poorer 
rural people. 
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Continued research 
 
There is a continued need to focus research efforts on: 
 
• cumulative and interactive analysis of legal, institutional and policy needs and applications, 
• the establishment of realistic valuations and proper assessment of the availability of “wild” 
natural resources in the aquatic systems. 
 
 
IT. Problems to be addressed 
 
In summarised form the following sections will indicate some of the problem areas at hand with 
regards to aquatic resources and sustained (and improved) rural livelihood (for poor people). 
 
A. Reduction and/or threatened availability of aquatic resources affecting the sustainability of 
rural livelihoods 
 
Rural households in mainland Southeast Asia still depend on aquatic resources from the Mekong 
River Basin and the Mekong River Region as a whole. Fish and other aquatic animals are the most 
important source of much needed animal protein. The importance of (paddy) rice for the people is 
well-known to all. Fish, frogs, snails, crabs, etc. are caught in rice fields, flood plains, lakes, rivers 
and other water-bodies. This catch together with rice forms the nutritional staple of the lowland 
rural 
households. Aquatic vegetables are also central in much of the rural diet, especially among the 
poorer households. (Wild) aquatic resources also generates a significant source of income for rural 
people 
and gives one of few opportunities for rural poor to earn some cash (apart from being hired 
labourers). 
 
The importance of what is gathered and caught in rice fields and adjacent water bodies should not 
be underestimated. However, in some areas the availability of products for food, fuel, etc. is already 
inadequate or threatened. Fisheries are reportedly declining, swamp forests and fish spawning areas 
are being destroyed, pesticides are increasingly used in rice fields, and several species of flora and 
fauna are threatened in swamps, floodplains and rice-fields. If the rural people in general, and the 
poor population in specific, is to benefit from improved and sustained use of the aquatic resources it 
is important that the planning and management of wetlands and wetland resources are being given 
the most urgent and immediate attention in order to sustain its productivity. 
 
The picture of a combination of threats and opportunities is very much the same in rural areas 
throughout the region. Although Thailand is the most economically developed among the riparian 
countries many rural households are still highly dependent on wild wetland resources together with 
less intensive culturing of rice, fish etc., especially in the Mekong River Basin (the north-eastern 
part and parts of northern Thailand). 
 
 
Cambodia, with the dynamic flood regime of Tonle Sap and other extensive flood plains, is 
harvesting large amounts of fish and other aquatic products every year in probably the most 
productive freshwater fisheries in the world. This production is basic to rural life. However, a 
marked seasonal variation implies a big variation in availability and market value over the year — 
and from year to year depending on the extent of the floods and the flooded season. In Laos, on the 
other hand, the floodplains are less extensive but fish and other wetland products are still central to 
rural life. The products derived from “seasonal wetlands” (frogs, fish, vegetables, rice, etc.) are of 
high economic importance while at the same time being threatened in various ways as in the other 
countries. 
 
In Vietnam there is a high dependency of rural and local people on aquatic and forestry resources. 
The two big deltas (Mekong and Red River) are also the most densely populated. Policies and an 
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urge to produce more rice and shrimps (for export) has led to rapid change in land use within the 
wetlands 
which in turn have led to changes in socio-economic conditions as poorer people lost access to the 
resources they used to rely on. There are increasing concerns that changes in land use will affect the 
environmental status of the whole area and the production levels of wetland resources. This in turn 
is again a direct threat to the poorer groups and in effect land tenure is moving from poorer farmer 
to richer farmers (often urban based) see Figure 1. 
 
Figure 1 Poverty-Environment Nexus in the Mekong Delta (Source: Ni et al. 1999) 
 
 
 
 
 
 
Throughout the region there is also a need to assess the impacts on environment and living aquatic 
resources availability of (recent) government intervention and programs in areas like: 
 
• rice-intensification and irrigation, flood-protection schemes in the Mekong Delta; 
• irrigation and dam-building in North-eastern Thailand; 
• dam constructions in Laos; and 
• possible impacts of development plans in Cambodia. 
 
Subsequently there are potential conflicts between the livelihoods based on fish, frogs, etc and low 
intensive rice culture and the Vietnamese policy to increase rice production. Although not 
impossible to resolve, it will be important to take fishery (and thus wetlands) issues in consideration 
in any agricultural development strategy for the Mekong Delta and other parts of Vietnam. 
Similarly there is bound to be conflicting interests in other countries and there is an imminent risk 
that the needs (and wishes) of rural (local) people will not be thoroughly included in calculations in 
planning for future developments. 
 
 
B. Lack of Information on the Benefits of Wild Aquatic Resources and Wetlands and 
subsequent limited consideration being given in development planning 
 
Very little is known of the different types of wetlands of the (Lower) Mekong River Region and the 
values and benefits they provide in terms of generating aquatic living and non-living resources for 
consumption and sale (by rural people). Added to this should also be the values of less obvious 
benefits. Not knowing the actual value and importance (locally and nationally) is an important 
constraint to improving sustainable wetland use and to secure valuable resources and areas from 
infringement or degradation caused by (other) developments or sector concentration. A 
comprehensive knowledge of the rivers, lakes, floodplains and other wetlands and their functions 
(including upstream - downstream relations) and their values are essential for making proper 
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decisions on development options while maintaining the values and benefits of wetlands and 
wetland resources. 
 
Rapid population growth (rural and urban) with a subsequent increase in pressure on fish and other 
aquatic resources, pollution and environmental degradation, infrastructure and urban development 
and agricultural intensification are threatening to drastically reduce the productivity of the lakes, 
rivers, ponds, floodplains and other wetlands that provide this important source of protein and 
income for rural households. Further, national policies to increase rice production is leading to 
changes to more intensive agriculture methods with associated increase in use of fertilisation and 
pesticides and conversion of marginal land (in terms of “rice” but not necessarily “marginal” for 
other products such as fish, frogs, etc.) for rice cultivation. 
 
Research is needed on the present and potential values of wetlands and wetland products and the 
actual production levels of various wetland products — especially the non-cultured ones. For 
example, present official statistics for inland fish in Cambodia is at least five times lower than the 
real production. Other products, such as frog, crabs, snails, etc., hardly appear in the statistics at all. 
Economic value means putting a monetary value3[1] on wetland resources and products. A 
comprehensive inventory and accounting of wetland resources needs to be carried out. Other values 
such as scenic values and cultural values should also be included. 
There is a need to internalise this research within the countries, thus increase the local capacity and 
the local awareness. A big bottleneck in this process is the lack of natural resources management 
capacity in the countries. In particular, there is a shortage of people trained in practical aspects of 
the collection of economic, social and aquatic resources data, data analysis and integrated, cross-
sectoral wetland management, including that of ability to assess the “real” values. 
 
C. Inadequate Inter-institutional Collaboration 
 
Wetlands and the various products derived from wetlands, is often viewed by each individual user, 
or user group, by the prospects of production or exploitation of single products or in other ways 
from a limited perspective of use. Products or uses could be anything from rice, fish/frogs, forest 
products to “bird watching”. In line with that other benefits that might be derived from the wetlands 
and the aquatic resources than those “targeted” by the “user” is not considered. Single-purpose 
returns often fall short of the potential output of the area of multiple use. Sector organisation of 
management of resources related to wetland without inter-institutional co-ordination is a major 
reason for the loss of wetland benefits or rather lost opportunity to increase outputs within what is 
possible while still being sustainable. Thus, providing for a related increase in revenues (food, 
material, income, etc.) for local people (and the nation as a whole). Some achievements have been 
made to counter the situation in recent years in programmes such as the Mekong River Commission 
(MRC), the MRC Wetlands and Fisheries Programmes and the AIT Aqua Outreach Programme as 
well as in the preparations for the ICLARM Programme referred to elsewhere. However, there is 
still an urgent need to improve inter-ministerial collaboration within and between the riparian 
countries on different aspects related to rivers, floodplains and other wetlands and the use of 
wetland/aquatic resources. 
 
There is a perceived need to analyse existing institutional structure (national and local) and the legal 
foundation for given mandates in order to improve implementation schemes and other measures. 
This is particularly important in relation to the enforcement of laws and regulations as well as to 
formulate “guidelines” on where and when these are to be enforced — and by whom. Institutional 
and legal organisation (including reestablishment of “wetlands committees” and other suitable 
committees) should be well co-ordinated for management, sustained production and monitoring of 
the utilisation of wetlands and aquatic resources. 
 
 
 
 
3 This may be the market value, a shadow pricing, replacement cost, etc. 
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Aspects related to private (primarily rice fields and (aquaculture) ponds) and public wetlands are 
opening up specific perspectives in terms of management options and obligations. Also in this 
context there are some institutional and legal aspects that needs to be considered such as ownership 
patterns and requirements, government obligations in management, establishing standards for 
pesticide use and monitoring of utilisation. There is a need to assess what legal instruments are 
available, not only for the management of public wetlands but also for the management of private 
wetlands. Important aspects includes the way the rules are applied, including responses to 
(permissions, restrictions, etc.) to changes in use (from rice to shrimp, etc.) and the institutional 
implications of that. 
 
The institutional framework for management of rivers, floodplains, rice-fields, swamps, ponds and 
other wetlands in the riparian countries shows the institutional complexity related to programmes of 
a multi-disciplinary nature such as those related to wetlands. Many governmental and non-
governmental institutions are involved in areas that have an impact on the use of the basins 
wetlands. 
 
In terms of rural development it is, basically, important to find a balance between the roles of the 
Departments for agriculture, forestry and fisheries and the respective environmental authorities. But, 
as appropriate, authorities related to industry, road building, tourism, navigation and others needs to 
be involved in different processes leading to planning, management and implementation. The 
importance of living aquatic resources (fish) is often not considered to its full value (often due to 
lack of data) and subsequently the Departments of Fisheries are given a subsidiary role in “wetlands 
management”. Even in the case of Cambodia there is such a tendency in spite of a Fisheries Law 
(1987) that gives the Department of Fisheries a fairly clear mandate with regards to wetlands. 
 
The section above reflects another problem (or fact). When in general terms talking about 
management and management responsibilities, discussions are often centred at various sets of sector 
departments and the actual users. What is missing is the role of provincial and local authorities 
(often in a non-sector way linked to Ministries of Interior) or other administrative entities that are 
not sector-based (like the Peoples Committees in Vietnam). These entities must be part of the matrix 
of institutional collaboration. It could even be argued, in cases, that should have more of a co-
ordination function. In the whole “matrix” a clarification is also needed as to how communication 
(or other forms of interaction, resource flows, etc.) between individuals, villagers and user groups is 
envisaged. Subsequently, resources needs to be allocated for the facilitation of positive processes 
(from the point of the rural poor) and to restrict other, negative, trends. 
 
D.Unclear responsibilities, use rights and integration at different levels of hierarchy 
 
Changes in land use (e.g. from natural wetland to rice field, shrimp farm, etc. or in another context 
from public to private land or between different uses on private land) imply changes in the 
government agencies responsible for (overseeing) management and monitoring. The permission 
giving process (if at all available) of change and the factors involved are unclear. This leads to 
questions related to areas of responsibilities and to what extent the legal framework is adequate to 
support different types of interventions (by authorities or/and individuals or groups) - especially as 
changes are often unplanned (illegal) or not based on an integrated or structured planning 
framework. 
 
Related questions refer to the legal framework as such, user rights, ownership, etc. Conversion from 
swampy areas to rice fields does for example lead to a situation where “suddenly” a claim could be 
made for a land title, thus effectively converting public land to private. The mechanism behind these 
“shifts” and/or the actual legality in those claims is another field for further investigation. Related to 
this is the question on what mechanism that could be used (if possible) to revert “privatised” 
wetlands into public wetlands. The answers are arguably not there today. 
 
It is important to have appropriate legal frameworks to manage the various uses and exploitation of 
resources of rivers, lakes, floodplains and other types of wetlands, public as well as private. There 
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should be a definition and legal status of property rights and access rights in the wetland areas. User 
rights to the “wild” wetland resources need to be defined — and if available they need to be 
clarified (or made more secure for the poorer and often landless people). 
 
Local languages are important in terms of clarifying rules and responsibilities and fisheries is in this 
context a good example on how English and local languages can contain different perceptions. In 
line with this existing fishery laws (and other laws) should be studied in their local language context 
and updated as necessary to reflect current conditions. For example in the Khmer language the 
Khmer word chula poll (used in the local name of the Department of Fisheries) have a much 
broader meaning than just fisheries thus implying a broader role for the Department of Fisheries. 
This role is also recognised by other departments in Cambodia. Other laws with an impact on, or 
reference to, wetlands and wetland resources, such as land laws, forestry laws, etc. should be 
reviewed accordingly. The argument being made here is that institutional (and local) development 
should emerge within a local language context linked to locally perceived roles of different parties 
in order to revert present trends of externally driven development. Aquatic resources, fisheries and 
wetlands provides “good” examples on where external support have contributed to unclear 
responsibilities and institutional overlap. 
 
Seen from yet another aspect laws related to wetlands and aquatic resources are in many cases not 
coherent at different institutional levels resulting in ineffectiveness in the implementation of the 
laws. The roles of provincial and local authorities need to be defined or better if some kind of 
system is in place. There is also a need to consider community “norms” or indigenous or traditional 
systems of managing resources, and to harmonise between these and the government laws and 
regulations. 
 
 
The problem is central to the development of a national “institutional culture” and relates to the 
question of generating information at the village level and how to use this information as an input to 
decision-making at the policy-level. A special concern in this direction was raised in the Lao 
preparatory workshop (March 1999) on how to “transfer” local “technology” used in and among 
communities into the development of a “Lao” national system. To be more specific, it was 
recognised that there are already existing indigenous rules, norms and institutions on 
fisheries/natural resource management in villages. The question is how to support, enhance and 
strengthen these indigenous rules and regulations as well as how to incorporate and formalise them 
into existing laws, rules, regulations and institutions. Laws in the “formal” Lao context are the laws 
adopted in the national assembly. 
 
In general local communities (villages) should be part of the planning process and their rights in use 
and management of aquatic resources should be ensured. It is important for the communities to 
understand their possible roles and responsibilities on the use of natural resources. The water 
resources in general are also important, not just living resources but the whole system as such and 
there should be a mechanism to restrict violation on these resources. So far there is also a lack of 
studies on the inappropriate uses of wetland resources and not only a lack of knowledge on the 
production volumes of frogs, fish, snails, crabs, freshwater shrimp and aquatic vegetables. 
 
 
Ministries concerned should co-ordinate and co-operate, in collaboration with provinces, districts 
and villages. Tasks and responsibilities of committees should be reviewed and harmonised. These 
committees would ideally assist local livelihood and build capacity in managing the natural 
resources. 
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In the modem era, human preferences for terrestrial food crops is relatively well defined; a given 
community or a population will cultivate a crop that is consumed or easily saleable, and there is 
very little or negligible dependence on wild terrestrial crops for staple supplies. This is in contrast to 
harvests from aquatic resources, which are capable of yielding a great variety of species of different 
taste, food value per unit weight, consumer appeal, market demand, shelf life, etc. In order to 
simplify matters, we will in the present treatment confine ourselves to the exploitation of fin fish 
resources from inland, lacustrine waters, primarily reservoirs. 
 
The great bulk of reservoirs are located in rural areas, and more often than not, the aquatic resources 
thereof are exploited by poor communities living in the vicinity of such waters, often at a 
subsistence level, using artisanal methods. As such issues related to reservoir fishery exploitation 
and development are intrinsically related to those of poverty alleviation, as well a provision of 
animal protein sources, at an affordable price, to the poor. 
 
In a separate presentation in this workshop, Amarasinghe et al. have pointed out that in general, in 
most reservoirs in Asia, fisheries are based on a few species of a rather limited size range. With the 
exception of the successful exploitation of the pelagic, clupeid Clupeichthys aesarnensis 
(commonly known as the Thai river sprat; pakeo), in some reservoirs in Thailand and Lao PDR, 
large biomasses of small, pelagic species remain unexploited elsewhere. This is primarily thought to 
be due to a cultural inhibition because small freshwater fish are not consumed in most south Asian 
nations, perhaps with the exception of Bangladesh. Of course the situation is further exacerbated 
because the authorities refuse to accept the fact that differential exploitation of the resources 
(conventional ones and the smaller sized species) are possible and accordingly introduce suitable 
amendments to existing gear regulations. The smaller sized fish are known to be nutritionally 
wholesome, and weight for weight is more nutritious than a slice of a fish; is cheaper and therefore 
affordable (Thilsted & Roos, 1999). Clearly, there is a need for effective education at all levels to 
introduce fisheries capable of exploiting the pelagic species, in reservoirs, and educate the public 
with regard to the nutritional value of small sized fish, when hopefully a wasted biological resource 
can be made useable. 
 
There are many examples in the region that cultural biases, that tantamount to the belief that an 
indigenous species is better than an exotic, have hindered reservoir fisheries development, and 
therefore curtailed employment opportunities and poverty alleviation in rural communities. Exotics 
have been introduced in the past, for varied reasons, and for all intents and purposes one could 
consider that the era of haphazard introduction of exotics is over. However, in the same vein we will 
have to accept that some exotic species have established in certain climatic regimes and perform 
better than indigenous species, often being sufficiently large to support a fishery. For cultural 
reasons the establishment of such fisheries are not recognised, and consequently further 
development is hampered.  
 
 A case in point are the tilapias and silver carp in reservoirs in southern and northern part of the 
Indian sub- continent, respectively. In this context management refuses to acknowledge that 
reservoirs are man-made and that in such environments the floral and faunal composition will not 
exactly mirror that of natural waters. Where there is sufficient evidence to show that exotics are 
performing better, fisheries based on already introduced exotics should be encouraged to contribute 
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to reducing protein malnutrition and poverty alleviation. Poorer sectors of the community should be 
educated not to be carried away by trivial cultural logic. 
 
In some instances the opposite takes place, when cultural biases induce management to spend large 
quanta of funds to stock indigenous species, in the fervent hope, and against all scientific reasoning, 
that the returns will be cost effective and/or that these would establish reproductive populations. 
Such efforts have many negative aspects; not only does much needed finances are expended on 
aspects that will have little impact, but also emphasis on management and exploitation will be 
directed in this direction. 
 
It is important to realise that food habits are changed relatively easily; irrespective of the 
developmental status of a nation. Sri Lanka offers a good example of a nation which has adopted the 
freshwater fish eating habit, on a large scale, since the gradual establishment of an inland fishery, 
based on the exotics, Oreochromis mossambicus and 0. niloticus. It is known that tilapias are 
becoming an important food fish in the US. These are two extreme examples across a very wide 
cultural divide. 
 
Finally, there is a new wave of a “fear” being generated on the hypothetical assumption that the bio-
diversity of the natural habitat X will be adversely affected if the exotic A invades that habitat. No 
doubt the concerns are genuine and the region as a whole needs to look in to the potential of 
indigenous species for the expanding aquaculture industry. However, it will be, at least on the basis 
of the information available at present, erroneous to suggest that in the Asian context those exotic 
species which have contributed significantly to food fish production and poverty alleviation have 
affected bio-diversity in natural waters. Indeed, there is a considerable quantum of information on 
the movement of exotic species in the region. But an authoritative study is needed on the human 
gains (contribution to employment, protein supply; poverty alleviation) versus ecological loses, 
direct and indirect (if any and or potential) from exotics, which will help to adopt a more objective 
and a pragmatic approach to the optimal utilisation of reservoir fishery resources in Asia. 
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Information on the 
Sustainable Coastal Livelihoods Project 
 
Jock Campbell 
IMM Ltd, The Innovation Centre, University of Exeter, Rennes Drive 
Exeter Ex4 4m, UK 
 
The Sustainable Coastal Livelihoods Project aims to identify and promote policy processes that 
support the development of sustainable livelihoods for the poor in the coastal communities of South 
Asia. It will provide an understanding of the factors that contribute to, or constrain, sustainable 
livelihoods and it will identify options for improving the policy processes and structures to create a 
more supportive environment for the poor. It will build on the experiences gained from previous 
research into participatory and integrated policy processes and assess their application to the 
sustainable livelihoods approach. The research is funded by DFID's Policy Research Programme. 
The research project has three phases as
 
follows: 
 
Phase 1: 
Identification of major problems facing the poor in coastal areas and their likely causes. 
 
• Carry out a literature review in India, Bangladesh and Sri Lanka to identify possible 
problems facing the poor and their likely causes 
• Validate and update these findings through field research and discussions with key people 
in government and civil society institutions 
• Hold workshops in each country to bring together the findings of the Phase research and to 
identify key linkages between poverty and policy processes 
 
Phase 2: 
Explanation of policy-poverty linkages is specific case studies in India 
 
• Carry out research in coastal communities in Andhra Pradesh to understand in detail the 
main causal linkages between poverty and policy as identified regionally in Phase 
 
 
Phase 3: 
Identification and validation of mitigating or corrective measures for weaknesses in the policy 
Process 
 
• Work with stakeholders to identify possible approaches to overcoming the adverse policy-
poverty linkages 
• Where possible implement and assess such measures on a trial basis with government-civil 
society partners 
• Carry out comparative studies of identified approaches which have been implemented 
elsewhere 
• Validate the wider application of such approaches through workshops in India, Bangladesh 
and Sri
 
Lanka 
• Disseminate the results more widely. 
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The role of aquaculture in rural livelihoods 
in a dynamic environment in coastal Vietnam 
 
Julian Barr 
Centre for Land Use and Water Resources Research, University of Newcastle, UK 
 
A research project has recently started in the Ca Mau peninsular of the Mekong Delta in Vietnam. It 
isinvestigating the impact on the livelihoods of the poor of protecting an area of approx 100,000 ha 
from the intrusion of coastal salinity. The project, which is a partnership between IRRI, Newcastle 
University, and ICLARM, also aims to develop technologies to mitigate negative impacts and 
improve the livelihoods of the poor. The area was developed in 1987 by widening the canal system, 
allowing more salinity in. At that timeP. monodon cultivation started to become important there. 
There was also capture of wild fish in the canals. Agriculture centred on a single, extensive, wet 
season crop of (mua) rice. Salinity protection has now allowed the intensification of rice and the 
expansion of the area of land under double-cropped rice. As the surface water in the protected area 
has become increasingly fresh, the area under P. monodon has reduced. There has been a shift since 
97/98 from shrimp or shrimp + 1 rice crop to more intensive rice cropping such as rice - rice 
systems, Some producers are still currently managing to produce monodon that has been 
acclimatised to 4 g L-1 salinity, but the general trajectory has been from shrimp to rice. 
 
However, a rapid rural appraisal (RRA) undertaken as a project inception task in June 2000 found 
that not all livelihood outcomes as a result of this change in production system have been positive. 
Salinity protection measures have focused only on the rice production sector, and this appears to 
have been sometimes at the expense of some, and often poorer, households who depend on wild 
aquatic resources. It has also adversely affected shrimp production. In the past capture fisheries in 
the canals have been important for poorer households, however this factor in analyses of the 
protection intervention has largely been overlooked due to the higher profile of monodon 
production. A major task of the project is to assess the impact of the salinity protection intervention 
on the livelihoods of the poor. 
 
The biophysical impacts of the intervention are being monitored, and seem to include increased 
acidification of acid sulphate soils in the dry season, and consequent canal pollution. The less saline, 
more acidic canal waters affect aquatic resource production and biodiversity. This in turn appears to 
have adversely affected landless labourers and small farm holders who have relied on capture of 
aquatic resources to supplement their income and food intake. Outside the protected area shrimp 
cultivation from natural recruitment is important, as is nipa palm leaf harvesting. It is likely that 
acid pollution from the protected area will adversely affect these activities. 
 
Of particular relevance to this conference are the findings related to shrimp cultivation. Between 
1987 and 1997 some households became very wealthy from monodon cultivation. Farmers routinely 
talk about having made in excess of VN Dong 100 million&. At present it is not clear what 
proportion of households in these communities experienced this wealth. Current data show about 
40% of households earns less than VND 7O,OOO/capita/mo. About 20% earn more than VNDlOO, 
000/capita/mth.  
 
Farmers in the area yet to be completely free of salinity are still managing to produce acclimatised 
monodon, and were very optimistic (probably falsely) about continuing to reap the large benefits 
from the system. In areas protected from salinity, farmers were resigned to having lost that 
production option, but many were also favourably disposed to this. There appear to be two reasons 
for this: a) epidemic diseases completely wiped out the shrimp crop from time to time. Farmers had 
no income, only a large loan, in these years. In 'sustainable livelihoods' terms they were asset rich 
but very  vulnerable to sudden shocks; farmers report preferring the greater stability of production 
in freshwater, non-shrimp systems. b) The shrimp wealth was not evenly distributed across 
 134 
communities. We have yet to determine what proportion of households participated in intensive 
monodon cultivation under the saline conditions, but it appears that it was not the already landless 
and poor. 
 
Prior to protection, some farmers used a polyculture of monodon and fish. Under fresh conditions 
farmers are further experimenting with rice-fish systems, and this may be where the best options 
exist for an important role for aquatic resources in the livelihoods of the land-owning poor. It is not 
currently clear how the landless poor can find an important role for aquatic resources in their 
livelihoods in saline free conditions. There are reported to now be fewer fish in the canals, and 
many landless households depend on labouring and migration as key livelihood options. 
 
Although farmers were advised of the plans to protect the area from salinity, almost all households 
have taken some income reduction and a decline in the standard of living immediately after the 
change. The worst affected are the shrimp producers who had outstanding loans (some up to 50 
million VND), perhaps as a consequence of a crop failure due to an epidemic. They are now 
carrying large loans, with no immediate way of paying them off from transition period rice crops. 
During the transition from saline to fresh, farmers have to experience at least one year when it is 
possible to cultivate only one rice crop. 
 
Conversion of land from shrimp ponds to rice requires land shaping; this costs 5.5m VND/ha. The 
Govt provides a 3-year loan in the transition area for land levelling. This loan is however not 
available to households who already have an outstanding loan, e.g. from a failed shrimp enterprise. 
In the areas recently converted to freshwater, farmers report that since closure, 20% HH are better 
off, 40% worse off, and the rest better off. The better off HH are due to: no outstanding loans (so 
can get a land shaping loan], owning higher land (less affected by acidity), and they were wealthier 
already so better placed to adopt new technologies/techniques. Those who have got worse off due 
to: having lower land more affected by acidity, little capital so cannot afford to pump or land level, 
weedy land-infested acidophilic weeds, they have previously failed at shrimp, they have outstanding 
loans (especially from shrimp) so do not get a land leveling loan. Some worse off HH have large 
land areas. 
 
One of the consequences of the monodon phenomenon in this area seems to be the way it has 
affected how people view aquaculture. During our RR4, all the aquaculture seen was for high value 
sale, In the post-monodon era, people are experimenting with marbled goby production for export. 
Aquaculture does not equate with food production, but large profits. Being solely high-value 
systems, input cost are a barrier to the poor entering the system. In summary, until 1997 poorer 
households were able to fish in the canals of this part of the delta, and some households became 
very rich from the bounty of monodon shrimp production. A decision was taken to protect the area 
from coastal salinity on the basis of improving rice production. This has caused very rapid, often 
year-on-year, changes in production systems. It is now difficult or not possible to produce shrimp in 
much of the area. Formerly shrimp-wealthy households have become poorer. It is not yet apparent 
what the impacts of salinity protection are on the poor. There are presently extremely limited 
options for them in the production of aquatic resources. However there may now be more 
agricultural livelihood options for them under fresh water conditions than there were aquacultural 
options under saline conditions. Aquaculture in this area is seen as a cash cropping activity. 
 
 
 
 
 
 
 
 
 
 
